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SECTION A

1. Discuss the merits and demerits of using a quantitative research paradigm in educational
research. Total: 25 Marks.

2. Examine the assertion that a questionnaire is a better data collection instrument than an
interview., Total: 25 Marks.

3. Evaluate the claim that a pilot study is better for enhancing the quality of research than
triangulation. Total: 25 Marks.

SECTION B

4. (a) Given that a student scored 60% in Biology test and the average was 50% and the
Standard Deviation was 5 and the same student scored 80% in History and the mean was
85% and the Standard Deviation was 5.

i) Calculate the Z- score for Biology. (5 marks)

ii) Calculate the History Z- score (5 marks)
iii) In which subject did the student perform better? (3 marks)

(b) Table 1 below is a data set of marks obtained by 10 O’level pupils in Maths and
Physics tests.
Table 1: data set of marks obtained by 10 O’level pupils in Maths and Physics tests.

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

Using data from Table 1 above, carry out a t-test at 1% significance level to determine if
there is a difference between the students’ performance in Maths and in Physics
(12 marks).

[Total: 25 marks]



5. (a) A cellular phone manufacturer was keen to identify the cellular phone model with the
highest number of sales. The manufacturer identified three cellular phone models which
for anonymity reasons were denoted by P, Q, and R. The manufacturer then randomly
selected five cellular phone retail outlets and recorded the number of cellular phones sold
in December 2015. The results are tabulated below.

Table 2: Showing the number of laptop models sold in December 2015

Model of Retail Outlet | Retail Outlet | Retail Outlet | Retail Outlet | Retail Outlet
cellular A B C D E
phone sold

P 16 18 24 22 23

Q 20 21 13 18 24

R 24 17 19 23 18

Carry out a One Way Analysis of Variance at 5% significance level to establish if three cellular
phone models are in equal demand. Follow the steps suggested below,

(i) State the null and alternative hypothesis

(ii) State the rejection criterion

(iii) Complete the one way ANOVA table

(iv) Make a decision and a conclusion

(b) State the 3 assumptions of ANOVA

(2 marks)
(2 marks)
(15 marks)
(3 marks)

(3 marks)

[Total: 25 Marks]




6. Ten Grade Seven Special Needs students wrote a Mid- Year as well as Final
Examinations. Their cores for both examinations are shown below.

Table 3: Scores for Mid Year and Final Year Examinations

STUDENT MID - YEAR EXAM FINAL EXAM
A 20 30
B 35 40
C 40 55
‘D 20 35
E 30 45
F 45 60
G 50 80
H 25 35
I 30 30
J 55 60

Calculate the Spearman Rank order correlation coefficient for the two sets of scores and

comment on it.

(25 marks)




T Test

S 336 Fundameniols ¢f Social Siaisiny
TABLE !l Critical Values of t: Student t-test
I Level of significance for a directional (one-tailed) t2s1
; 0 05 oS 01 | bes 0005
] Level of significance for & non-directional (1wo-tailed]j test
a | . | ao Q05 12 - 01 001
! 3.0078 6.314 32,706 | 3).821 63,657 636.619
2 1.886 2.920 4.303 6.965 9.925 31.598
a 1.638 2.353 3.182 4.34) .| 5841 12.941
4 1.533 2132 2.77 3.747 4.604 8.610
5 1.476 | *2.015 2.571 3365 | 4.032 6.859
15} 1.430 1.943 2.447 - 3.143 3.707 5.959
7 1.415 1.895 2.365 2,998 3.499 5.405
8 1.397 1.860 2.306 2.39 3.355 5.041
9 J 1383 1.833 2262 | 28m. | .3250. 4.781
10 1.3777 | 1817 1B 2.764 31189 4.587 -
11 1.363 1796 | 2.201 2718 3.106 4.437
12 1.356 1.782 2.179 2.681 3.055 4.318
13 1.350 1771 2.160 2.650 3.012 4.221
14 1.345 1.761 2.145 2.624 2.977 4.140
15 1.341 1.753 2.13] 2.602 2,947 4.073
L 16 1.337 1.746 2,120 2.58% - |- 2,971 4.0615
P17 1.333 1.740 2.110 | 2.567 2.998 3.965
18 1330 | 1734 2.10 2.552 2.878 3.922
19 1.328 1.729 2.093 2.539 2.86) 3.883
20 1.325 1.725 2.086 2.528 2.845 3.850
21 1.323 1.721 | 2.080 2.518 2.831 3.819
22 1.321 1.717 2.074 2.508 2.819 3.792
23 1.319 1.714 2.069 2.500 2.807 3.767
24 | 1.318 1.711 2.064 2.492 2.797 3.745
25 1.316 1.708 2.060 2.485 20787 3725
26 1.315 1.706 2.056 2.479 2.779 3.707
27 1.324 1.703 2.052 2.473 2.7 3.690
28 1.313 1.701 2.048 2.467 2.763 3.674
29 1.31] 1.699 | 2.045 2.462 2.736 3.659
30 1.310 1.697 2.042 2.457 2750 | . 3.646
10 | 1.303 1.684 2.021 2.423 2.704 3 551
50 1.296 1.671 2.000 2.390 2,860 3.460
120 1.289 1.658 1.980 2.358 2.617 3.373
- 1.282 1.645 1.960 2326 2.576 3.291

Find the row corresponding to the indicated degrees of freedom, find the
column corresponding 1o the chosen level of signilicance, taking into ac-
count the lype of H, (directional or non-directional), The critical vatue t,,

is at the inlersection of that row and that column. if £, = ¢, then H,
is rejected.
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1 | - Level of sigamficance Ior @ non-divectional lest ‘

s b Lz i [ S 1 2 i« i U E
1 e | oz b i 5.41° 664 | 103
2 322 1 aa b sse .82 9.21. 13.82

3 a6 17 a2 L s o T34 1627 |

1 5.99 778 9.49 167 13.28 1846
| 3 3 .20 q.24 Y107 11.3¢ 15.09 20.32
R S.36 10.64 12.39 15.0% 16.81 246
7 480 12.02 14007 16.62 18.48 24.32
5 11.03 13.36 1351 18.17 20.09 . 26.12
9 12.24 14.6% 16.92 19,48 21.67 27.88
_ 30 13.44 13.99 18.3 2134 23.21 20,59
m% 11 14.53 17.23 19.68 2262 24.72 © 3126
& 12 153 18.55 31.03 24.05 26.22 32.91
13 16.98 19.51 22.36 25.47 27.69 34.53
14 18158 21.06 21.68 26.97 2904 | 3612
15 193] 2233 25.00 28.75 30.58 37.70
16 20.46 23,54 26.30 1} 29.63 32.00 35.29
17 - 21.62 24.77 - 27.59 31.00 33.41 . 40.75

18 22.76 25.99 28.87 32.35 34.80 42 31 .
19 2390 27.2 30.14 33.50 36.19 43.82
2 25.04 23.41 31.41 35.02 37.57 45.32
21 2617 20 62 32.67 36.34 - 58.93 46.80
22 27.30 30.81 33.92 37.66 40.29 48.27
> \%3 28.43 32.01 35.17 3897 1 4164 49.73
4 29.55 33.20 36.42 40.27 42.98 51.18
25 30.68 34 .38 37.65 41.57 44.31 52.62
26 31.80 35.56 38.88 42.86 45.64 54.05
. 27 3291 36.74 40.11 4414 46.94 55.48
- g 28 34.03 37.92 41.34 4542 48.28 56.89
— 29 35.14 39.09 42.69 46.69 49.59 58.30
o 30 36.25 40.26° 43.77 41.96 50.89 59.70
32 38.47 . 42.59 16.19 . 50.49 53.49 62.49
34 40.683 34,90 48.60 53.00 - 5606, | 6325
36. 42 83 47.21 $1.00 33.49 58.62 67.99
a8 45.08 49,51 53.3% 3$7.97 61.16 70.70
40 47.21 51.81 55.776 60.44 3.69 73.40
44 S1.64 3637 | 60.48 65.34 68.71 | 78.7S
48 35.99 60.5 65.17 70.20 73.68 84.04
52 40.33 85.42 69.83 | 75.2 78.62° 8877

) 44.66 69,92 74.47 79.82 83.51 0446
80 65.97 74.40 79.08 8458 -88.38 9961

Find the row comresponding 1o the indicated degrée‘s of freedom, find the
column corresponding to the chosen level of significance, the critical
value of ¥, is at the intersection of thal row and thal column. I¥

= 2

Yo = Low (hen H, is rejected.
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1 2 4 5 6 7 8 9 10

Ppoel 200 216 225 230 234 237 9 241 242

20185 190 192 192 193 193 194 194 194 194

3 J 1ot 955 928 902 901 BP4  BR9 8B5S BBI BT

41171 691 659 639 626 616 609 604 600 596

50 661 379 541 519 505 A95 488 482 471 474

6| 599 504 476 A5} 439 428 420 415 410 406

71 SS9 474 435 412 397 3BT 379 173 168 364

8 | 532 a6 . 407 384 369 3SB 350 344 3319 335

9 | s12 426 3R6 363 J4B 337 329 323 3% 4

3 10 | 496 410 3T 343 333 312 314 307 302 298
o

£ 11 p AB4 398 359 336 320 309 301 295 290 285

6 12| 475 389 349 326 311 200 291 285 280 275

S 13| 467 381 341 213 303 292 283 277 271 267

e M40 374 31 30 296 285 276 270 265 260

T TSt e 3290 306 290 279 271 264 259 28

2 16 | 449 263 324 301 2RSS 274 266 259 254 249

o 17 | 445 330 330 296 281 270 261 155 249 245

OB | 441 1SS 316 293 277 266 258 251 246 241

o 19 1 43R 331 311 290 274 261 254 243 242 238

@ 20 | 435 349 310 287 271 260 251 245 239 23S

| a3 241 307 284 268 257 249 242 237 2R

22 | 430 344 305 282 266 255 246 240 234 230

2) ] A28 342 30) 280 264 253 244 237 232 27

24 | 426 340 301 278 262 250 242 236 230 225

25 | 424 339 299 276 260 249 240 234 228 224

LA a2 292 269 253 242 213 227 221 216

40 | ADR 123} 284 261 245 1}4 225 218 212 208

60 | 400 215 276 253 237 235 217 210 204 199

120 1 292 307 2B 245 229 218 209 202 196 191

o a4 100 2.60 221 210 201 1.94 1.R8 1.83
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12 15 20 24 30 40 60 120 "
244 246 248 2143 250 251 252 253 254
19.4 194 19.4 19.5 19.5 19.5 12.5 19.5 19.5
8.74 870 BG66 864 2.62 8.59 857 .55 8.53
591 586 3RO 5711 575 5.12 5.69 S66 563
4.68 467 456 453 450 4.40 443 440 437
400 3P4, 387 R4 381 3.77 174 170 36T
3187 st 344 Am 3138 134 1 127 Am
)28 122 315 112 3ol 3.04 AR 297 293
307 101 294 290 286 2.83 2.19 2.75 271
2.91 285 1M 274 2.0 266 262 2.58 254
279 212 2.65 2.61 2.57 2.50 2.47 245 .40
2.69 262 2.54 2.51 2.47 243 2.3 2.34 2.30)
260 251 246 247 2.3% 2.14 2.30 225 1
2.53 246 2% 215 2N 2.27 n 218 213
2.4% 240 20 2.29 2,25 2.20 216 211 an
242 238 22 224 219 215 211 206 1.01
2.38 2. 2.23 219 215 2.10 206 2.01 1.96
2.34 .27 2.19 215 2.0 2.06 2.02 197 122
2.1 223 216 201 2.07 103 L9R 193 1.88
2.28 2200 241 200 204 199 195 190 184
2.25 215210 205 0 1.96 1.92 LR7 181
2.23 218 207 1.0) .98 1.94 189 1.84 1,78
2.20 213 2.05 2.01 1.86 1.91 1.86 1.81 1.76
2.18 211 2.0 1.98 [.94 1.89 184 179 173
206 209 201 1.96 192 1.87 1.82 1.7 171
209 201 1M 1.89 1.R4 1.79 1.74 1.68 162
2.00 192 |84 1.79 1.74 1.69 1.64 158 151
1.92 .84 1.15 170 165 1.59 1.51 1.47 1.19
1.83 175 1.66 161 1.55 1.50 1.43 135 1.25
1.75 1.67 1.57 1.52 1.46 1.29 1.2 1.22 1.00
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STATISTICAL FORMULAE  ~—~

SZ _ L(x-%)%

Sample Variance: p—

—2
Sample Standard Deviation: 5= ,12(::_;)

Product moment correlation coefficient:

- nyxy — Yx)y
T JmEaE = Gy — )

Spegrman’s rank order comlaﬁun coefficient: Ttho=1- ngﬁ‘i)
Chi-squared Test Statistic: 2=y gt;)—z

Z-score: z= x—?

Standardisation: z= i;—'f | -Where L ~N(0,1)

T-score: | T=50+10 (x—?)

£ = Jo-1) ¥d



ANALYSIS OF VARIANCE (ANOVA) FORMULAE

. 2
1. SS(TOTAL)=Yx? - &2
- ' - v _ G0 1 7 E_ Cx?
2. SST=SS(Treatment) = SS(Btwn Grps) = 3, — ottt = =
) ni LS B L 2}
3. SSE =SS (TOTAL) — SST
/N.B. SSE = S5 (Error) = §S (Within Groups) = 5§ (Residual)]

4 MST=>L

5. MSE=>

. n-p

_ mst

6. F calc = MSE

ONE-WAY ANOVA TABLE

Source of Sum of squares | Degrees of Mean Square -~ Feare
variation Freedom (df)

Between Groups | SST p-1 MST = SST

(Treatments) p—1

Within Groups | SSE np. MSE =35E . MsT
(Error or B Feate T MsE
Residual)

Total SS(TOTAL) | n-1

n = total number of observations

p = number of treatments (number of samples or groups)

p-1 = numerator degrees of freedom

n-p = denominator degrees of freedom

T;=total for group i(i=1,2,3, ..., p)

n;=number of observations in groupi(i=1,2,3,...,p)



