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SECTION A

1. Discuss any five key ethical considerations when conducting an educational research
Total: 25 marks

2. Examine any four random sampling methods showing how they can be used in
educational research. Total: 25 marks

3. Explain the following research components and show how they are related:

(a) Statement of the problem (6 marks)
(b) Research questions (6 marks)
(c) Research hypothesis (6 marks)
(d) Research design (7 marks)
[Total: 25 marks]
SECTION B

4. Table 1 below is a data set of marks obtained by 10 O’Level pupils in Maths and Physics
In-Class tests.

Student A B C D E F G H 1 J

Mathematics | 62 71 72 62 74 83 54 78 67 57

X)
Physics 63 61 51 62 58 48 75 57 60 75
Y)
(a) Calculate the median of the Mathematics marks (1 mark)
(b) Locate the mode of Physics marks (1 mark)
(c) Calculate the mean of the Mathematics marks (1 mark)



(d) Compute the mean of the physics marks

(e) Find the standard deviation of the Physics marks

(1 mark)

(4 marks)

{(f) Suppose the standard deviation of the Mathematics is 9.29, determine the
subject in which student D did better

(2 marks).

(g) Give any two advantages and two disadvantages of using the mean to explain

students’ performance

(h) From the data given in Table 1 above:

(1). Compute Spearman rank order correlation coefficient and comment on it

Physics tests.

(4 marks).

' (5 marks).
Table 2: A data set of marks obtained by 10 O’level pupils in Maths and

G

PUPIL A B C D E F H I J
MATHS |80 [60 |72 |47 62 |75 64 58 72 70
PHYSICS | 78 61 70 (52 |60 |75 65 60 70 |70

(j). Carry out a t-test at 1% significance level to determine if there is a difference

between the students’

performance in Mathematics and in Physics

(5 marks).

[Total: 25 marks]

. Table 3 below is a data set of marks obtained by 10 PGCE students in Educational
Psychology and Sociology of Education In-Class tests.

Student

A

B

C

D

E

F

G

H

Educational
Psychology
[0:9)

62

71

72

62

74

&3

54

78

67

57

Sociology
of
Education

(Y)

63

61

51

62

58

48

75

57

60

75




5.a. Calculate the median of the Educational Psychology marks - {4 marks)

5.b. Locate the mode of Sociology of Education marks {4 marks)
5.c. Calculate the mean of the Educational Psychology marks (4 marks)
5.d. Compute the mean of the Sociology of Education marks (4 marks)
| 5.e. Find the standard deviation of the Sociology of Education marks (4 marks)

5.f. Suppose the standard deviation of the Educational Psychology is 9.29, determine the subject
in which student D did better '” (5 marks)

Total 25 marks

6. (2). Define the following terms:

1. Mean (1 mark)
1. Mode (1 mark)
1. median (1 mark)

b). The following is a list of test marks for the final year students studying education at the
University of Swaziland in their statistics course. The highest possible mark for the test is 10.
103499310565537987

Find the i
L mode of the marks obtained (1 mark)
1. the range of the marks obtained (1 mark)
1. the mean of the marks obtained (lmark)

C). Find the inter-quartile range using the following procedure

it First calculate the lower quartile using (n+1)/4 (1 mark)
i Second, calculate the upper quartile using 3X(n+1)/4 (1 mark)

4



d).

iii..  Finally calculate the inter-quartile range (1 mark)

Note that n is the number of students and that the above formulas give us the positions

of the quartiles not the values of the quartiles

i. The following table gives the number of Grade 10 pupils taking each of the five

subjects geography, Afrikaans, English and science

Table 4 showing the number of Grade 10 pupils taking each of the five subjects
geography, Afrikaans, English and science

Subject Frequency
Geography 10
Afrikaans 15
English 25
Science 15

Copy and complete the following frequency table using the data given in Table 4

Subject Frequency Percentage “Cumulative percentage
Geography 10
Afrikaans 15
English 25
Science 15
[4 marks]

ii. Represent the information in the table that you completed in a pie chart using the
columns “subject” and “percentage” [4 marks]
Suppose we have 8 students in a class and the grades of their assignment are as follows
72 69351 77 43 88 and 96

1). What is the mean mark in this class? [2 marks]
ii). What is the median mark? [2 marks]
iti). What is the variance and the standard deviation of these marks? [3 marks]
1v). What does the value of the standard deviation that you obtained mean? [2 marks]
Total 25 marks
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STATISTICAL FORMULAE
—2
Sample Variance: 52 = g_(%
Sample Standard Deviation: s= /E—(—?

Product moment correlation coefficient:

Tyy = nyxy — Y.xyy
VInZe — Co gy - @]
Spearman’s rank order correlation coefficient: rho=1-— ng‘i)
Chi-squared Test Statistic: x2 =Y _(0_-;'_2
Z-score: 7z =%

Standardisation: z= l;-'f Where Z ~N(0,1)

T-score: T=50+10 (x_?)
Student t-test: t = Jn-Did

T JnSdi-3d)?
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: Tabie 2 -The entries in this table are the critical values for Student's ¢ for an area of xin the
i Ciitical vaties of Student's 7 ‘right-hand tail. Criticat valuesfor the left-hand tail ars found by symmetry
i -disiribution :
{:? ‘ ' Amount of « in Cne-tal!
P « dt 025 010 005 0025 001 0.005
i - M L0000 308 631 127 318 83.7
e o e 2 0.316 189 292 430 .97 9.92
L 3 0.763 164 235 43 44 534
i -4 0741 153 213 2780 33s 4.60
o $ 0.727 148 202 287 337 403
L 6 073 L4 194 - 245 x4 - 3T
Qb 7 07 142 1.89 23 300 3.50
p o 3 0:706 1.40 1.36 231 2.90 3.36
L 9. . 0703 1.38 183 226 282 - 325
1 . . . :
. : 10 0.700 137 131 <223 276 217
. 11 0897 136 1.80 220 2n2 311
: S n 0.695 136 1.78 218 263 305
i ‘ 13 0694 LIS LT7 T8 265 301
o o 14 0.692 135 L76 214 262 298
Y e A 15 0.691 L4 L7 213 260 295
s 16 0.6%0 1.34 175, 12 258 . 292
[ ' 17 04639 L33 1.74 11 2.57 90
L 18 0688 133 - L7 210 285 238
- 19 0.633 133 L73 209 254 236

20 0687 133 17 209 2.53 2.35
21 068 132 IM 208 252 2383
068 132 172 207 251 282

) 0.685 1.32 1 207 250 231
24 0.635 132 L7 206 249 28D
25 068 132 1n 206 249 279
2 0.654 132 71 206 248 278
27 0.684 131 L 208 247 2.77
28 0.683 1.3 L.70 205 247 276
29 0.683 1.3t 170 205 246 276
z 0.674 128 1.65 18 233 253

NOTE. ?ordl 230, the cnlical value ¢{df, &) s approximated by 2{a), given in
the bottom row of table,

P
i



Table 3 The entries in this table are the critical values for chi squarc for which the area to the
“Ciitical values ol the x*  right under thecurve is equal to .
“distribution’ :

0 x}(df, a)
i, o -Amount of = in Right-hand Tatl .
d 0.995 0.9% 0.975 0950 | 0900 | 0700 [ 0oso | aozs | oo | oo0s
1] 00000393 | 0400157 ] Q0COP82 | 0.00393 [ 00158 | 27 [ M| 502 665 1.58
21 00100 0.0201 00506 o103 0att 46t | 600 738 9sa1 | 106
3| oomy 15 | 0216 0,352 0.584 625 | 7321 935 t14 129
4] 02 0.297 0484 om 10636-| 777 950 | 14 | 133 149
.3 02 0554 LEET] s [ Let | o924 1y | o128 | otsd 163
] a8 a3 L34 184 220 Jtes | 126 | 145 | 168 | 186
. 71 09% 4 |16 w7 | 28 120 | 141 160 | 185 203
ST L 8] 1 B TR 3t ) B | I 134 [ 155 | 115 | 2 220
¢l 113 209 270 1.3 417 4 1 170 | 198 | 27 236
10] 26 2% | 325 - 194 487 160 | 183 | 205 | 232 282
11| 260 305 382 458 558 172 | 197 | 29 | 247 2638
12| | 440 (11 630 | 136 | 20 | 23 | 22 283
13} s 411 sot $.50 154 198 | 24 |-247 | 21 2938
4] 407 4.66 563 6.57 179 2Lt | B2} o | o 33
15l 48 L3 ] 6.26 726 | B85S 23 | 250 | 215 ] 308 328
.16 sS4 581 691 796 931 | 235 | 263 | 29 | 320 3
17 510 641 156 2.67 10.1 143 | 215 ] w2 | 34 357
1] 6% 101 .2 939 | 109 260 | 289 | 315 | M8 372
19 634 763 191 10.1 112 2 | 308 | o329 | 362 386
2| 740 . 828 $.59 10.9 124 w4 | Ns | M2 | 378 00
-21] sm £90 103 16 132 296 | 327 | 355 | 390 | 4
2| 86 9.54 110 123 4.0 308 | 19 | 368 | 403 423
23] 926 102 1.0 131 149 320 | 32 | 3w | 4ts 442
4] 949 109 124 139 157 12 § 364 | 94 | ©O ] 45
25| 105 LS 130 ) 4s 165 M4 | 317 | e | 43 489
6] 12 122 138 154 173 36 | 389 | M9 | 456 483
214 118 129 146 162 18.1 367 40.1 432 410 4y
%] 128 136 153 169 189 399 | 413 | 45 | 483 50
2] nt 143 . 16.1 112 i2.8 9.0 | 418 | 437 1 898 513
3| 13 150 168 188 206 403 | 8 | a0 | %09 5.1
4 | 207 22 A4 | 26.5 2.1 518 | S53 | 593 | '6l7 | 668
50| 280 97 24 M8 |;m1 | ez | 618 | na | 12 19.5
60 | 355 318 40.5 432 465 744 | 790 | 813 | 84 920
70 | 433 454 438 5.8 553 885 | 905 [, 950 | 1000 | 1040
801 512 53.8 $72 604 643 966 | 1020 | jo70 | 1120 | nsa
90 | 392 618 687 .1 733 1080 | 1130 | 1180 | 1240 | 1280
100 | 673 70.1 742 7% 224 140 | 1240 | 1300 | 1360 1400 ,
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" Degreas ol Freedom {or Nurrierator

TR

v : e 20 24 30 40 60 120 %

S I BT 24l 12 244 246 248 149 250 251 152 253 254

2 [ 185 190 192 192 0 193 193 194 194 194 194 194 194 194 195 195 195 195 195 195

3} 100 955 928 912 901 894 889 885 881 B79 874 BI0 866 864 BG2 BSY  BS?T B35 89D

Al 171 691 659 639 626 616 609 604 600 S96 391 5B6 580 577 575 572 569 366 563
50661 579 541 519 505 495 488 482 477 4N 4.68 4.62 436  43) 4.50 4.4¢ 443 440 437

6 | 599 514 476 453 439 428 421 415 4j0 406 400 394 387 384 18I 17 31 3100 367

i 559 474 435 442 397 3181 39 171 1.68 3.64 157 3.3\ 144 41 338 134 3.30 i 323

8 | 532 446 -407 384 369 358 350 344 339 335 328 322 s 302 308 104 301 297 293

9 | 512 426 386 363 .348 337 329 323 318 314 307 3ot - 294 290 286 283 279 273 1N

5 10| 49 400 371 348 333 322 di4 307 302 298 291 28BS 277 274 270 266 262 158 234
€ 11| 484 398 359 336 320 309 301 295 290 285 279 172 265 261 257 153 249 245 140
€ 12 ] 475 38 349 326 311 300 291 285 280 275 269 262 254 251 247 243 238 2M 230
S 13| 467 387 341 398 303 291 283 277 270 267 260 253 246 242 238 234 20 225 22
S M4 374 33 a1 296 285 276 270 265 260 253 246 239 235 231 227 am 28 203
15[ 4% 368 329 306 290 179 271 264 259 254 248 240 233 229 225 220 216 11 - 207
S 16 | 449 363 324 301 285 LM 266 259 254 249 247 235 28 24 219 215 2 206 201
® 17| 445 359 320 296 281 270 261 55 249 245 238 231 223 209 215 210 206 201 136
U g | 441 355 316 293 271 266 258 251 246 247 234 2217 219 215 201 206 201 197 192
o191 43 35 343 29 274 263 254 248 242 238 231 223 216 21t 207 203 1.98 193 L88
& 20 | 435 349 310 287 .271 260 251 245 239 235 228 220 112 208 204 1.99 195 190 L84
é" 21 | 432 347 307 284 268 257 249 242 237 232 225 21¥ 110 205 201 196 197 187 LB
72| 430 344 305 282 266 255 246 240 3¢ 230 223 213 207 203 198 1.94 1.89 1.84 1.78
23 | 428 342 30} 280 264 253 244 237 232 227 220 213 205 200 L9619 1.86 181 176

24 | 426 340 301 278 262 251 242 236 230 225 218 ZHL 203 198 194 189 184 L9 LT3

25 | 424 339 299 276 260 249 240 234 228 224 26 209 200 196 192 187 182 L1717

30 ) 417 332 292 269 253 242 233 227 221z 209 200 193 189 1.84 L79 174 168 - 162
40 | 408 121 284 160 245 234 235 218 212 108 200 1.92 1.84 179 1.74 1.69 1.64 1.58 1.51

60 400 218 276 2.53 237 2.15 12.17 210 2.04 1.99 1.92 1.84 1.75 L10 1.65 1.59 1.5 1.47 L9

120 | 392 307 2068 245 229 218 209 202 196 191 18} LI5S 166 161 155 150 143 135 125
- RRIL 200 160 137 121 210 201 1.94 1.8 1.33 1.75 1.67 .57 1.52 1.46 1.39 .32 122 1.00




