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SECTION A

QUESTION ONE

Design a research proposal to investigate the impact of school leadership on learner
performance in rural schools. Justify your choice of research design, sampling

procedures, data collection methods, and timeline. (100 marks)
QUESTION TWO

Explain the concept of non-probability sampling and illustrate how purposive and snowball
sampling can be applied in educational leadership research. (100 marks)
QUESTION THREE

Evaluate the usefulness and limitations of experimental and non-experimental designs in
educational leadership research. Use examples from Zimbabwean school contexts to
support your analysis. (100 marks)

SECTION B
QUEST!ON ONE

A researcher at Zimbabwe Ezekiel Guti University (ZEGU) investigates the impact of
leadership and stakeholder engagement on school performance. The estimated
regression model is:

Y =45.0 + 0.85X; + 1.20X; + 0.65X;
Where:
Y: School Performance Score
X;: Leadership Style Score
X,: Teacher Motivation Score

X;: Parental Involvement Score
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Regression Output Summary

Predictor Coefficient Std. Error t-value
Intercept 45.00 5.00 9.00
Leadership Style (X,) 0.85 0.25 3.40
Teacher Motivation (X,) 1.20 0.30 4.00
Parental Involvement (X;) | 0.65 0.20 325

» R2=0.82

o Adjusted R2=0.79
- Sample Size (n) = 30
o F-statistic = 24.50

Required:
a. The examiner suggests that some variables may be omitted. How would you respond
to this critique? (5 marks)
b. Given:
o Xi=80
o X =75
« X;=70 :
Calculate the predicted school performance score. (5 marks)

¢. Determine which predictors are statistically significant at the 5% level. (20 marks)

d. Discuss the relative impact of each predictor on school performance. (20 marks)

e. Compute and interpret the elasticity of each predictor. (20 marks)

f. Based on the regression analysis, provide an advisory note to school leaders on how
to improve school performance. (30 marks)
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QUESTION TWO

A study ranks school heads by education level and leadership confidence.

Education Level (X)

Leadership Confidence Rank (Y)

Master's

Bachelor's

| Diploma

Certificate

PhD

N O |-

a. Compute the Spearman rank correlation coefficient.

b. Interpret the result.

marks)

QUESTION THREE

An education officer wants to test whether school location (urban vs. rural) affects parental

involvement in school governance.

(60 marks)
(5 marks)

c. What does this suggest about the role of education in leadership confidence? (35

Parental Involvement Urban Rural
Active 28 18
Not Active 12 22

Use the chi-squared test at 5% level of significance, to assess whether parental
involvement is dependent on school location.

THE END
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STATISTICAL FORMULAS

MEASURES OF CENTRAL TENDENCY

Ungrouped data

Population mean, p = EN_x

Sample mean, x= %’f

Median, Me =

n+1
2
Grouped data
Population mean, p = Zfo
¥y fx

Sample mean, x==—

{S—F)C

fm

Median, Me = Lm +

(d1) c

Mode, Mo =Lm + i

MEASURES OF DISPERSION
Ungrouped data

Population average deviation, AD= Zixul

Sample average deviation, AD = Zix—%|

Population variance =42 = EIG(Z X2 - %(Z x)?)

Sample variance = s2= ;i—l 30 Gl %(X x)?)

Population standard deviation, o = \/%(E X2 - 15(2 x)?)

Sample standard deviation, s = J;}_;(zx? - 2(Zx))
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Groupad data

Range = maximum value — minimum value

kn
: (==
Percentile, Pk = Lp + 20—

X1l
Grelilo

Decile, Dx=Lqg + -

; e
Lower quartile, Q1 =Lq + G fq)

Ll E—QMF C
Upper quartile Qz=Lq + 5 - )

Interquartile range = Qz-Q1

Quartile deviation = 93_;31
Population average deviation, AD= __.._Zﬂ;‘“f
Sample average deviation, AD = @

Population variance, 02 = %(Z fx2 - —;(2 fx)?)

Sample variance= s2= ﬁ: (S 52 - % (< x)?)

¥

Population standard deviation, o = J ;\] (L2 - %(E x)?)

Sample standard deviation, s = J%(foz - ~(Zx))
Population coefficient of variation, CV:-E x 100%

Sample coefficient of variation, CV = -;— X 100%

SHAPE OF FREQUENCY DISTRIBUTIONS

3(u—median) or (p—mode)
o

Population skewness, Sk =

3(X—median) (X—mode)
or :

Sample skewness, Sk =
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Sample kurtosis = = T

Population kurtosis =

g4

BASIC PROBABILITY CONCEPTS

i. Classical Method of Assigning Probabilities: P(E) = %f—

ii. Probability by Relative Frequency of Occurrence

. Number of Times an Event Occurred

Total Number of Opportunities for the Event to Occur
iii. Complementary rule: P(A") = 1—-P(A)

iv. Addition rule
a) If X, Y are non-mutually exclusive, P(XUY) = P(X) + P(Y) — P(XNY)

‘ b) If X, Y are mutually exclusive, P(XUY) = P(X) + P(Y)

v. Multiplication ruie
a) If X, Y are dependent (conditional probability),
B(XNY) = P(X)- P(Y]X) = P(Y) - P(XIY)

b) If X,Y are independent, P(XnY) = P(X)- P(Y)

P(XnY)  PX)P(Y|X)

vi. Law of Conditional Probability, P(X | Y) =

BV e
PROBABILITY DISTRIBUTION

Probability distribution Mean | Variance
Binomial distribution np npq
P(X) = x!(n —x)! px(q)n“x
Poisson distribution A A
P(x) = X

x|
Standard normal distribution 0 1

X -t
=
a

CONFIDENCE INTERVALS

Mean of a single normal population
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If sample size is small (i.e., n<30) and 02 Unknown

— S = 5 S - = s
X ~taa(n— 1)-\’? =H=Xtlhea(n Dﬁ or simply X + fw2 (n — 1)7;
if sample size is large and 02 unknown

X - Zay < W< X + Za27- OF Simply, X + Za2 -

if variance, 02is known

— g g . o
- —_— < ¥ — e S
X-Zae - S U S X+ Zu2g OF simply, X + Zae o=

TESTING OF HYPOTHESIS (ONE SAMPLE CASE)

Tests on the mean of a single population

i.

If when o2 is unknown and sample size is small (n<30), then the t Statistic is such
that,

—
1

i

=

n
If when o2 is known and sample size is large, then the z statistic is such that:
X - Lx X - Hx

— =Z=-7

=

If when o2 is unknown and sample size is large, then the t statistic is approximately

a standard normal random variable such that: z = X_s_“
Vn

Hypothesis to be tested | Distribution Reject Ho if

Z -distribution Z >Zap2
Ho: p =po Z<-Zap
Hi: p+ po T — distribution T >Taz (n-1)

: T<- ta2(n-1)

Ho: p < po Z-distribution Z>2Za
Hi: > po T-distribution T > ta (n-1)
Ho. n = po Z-distribution L<-Za
Hi:p < po T-distribution ==itaind)

TESTING OF HYPOTHESIS (TWO SAMPLE CASE)

Comparing Two Population Means when samples are from independent
populations

Page 8 of 10




X1- X2

Use if sample sizes > 30 or if 01 and o2 are known: z =

;lﬁo
2|2

bl
%ﬂ

4=

24

Use if sample sizes > 30 or if g1 and o2 are unknown: z =

2

1]
w
n

=
|

Comparing Population Means with Unknown Population Standard Deviations (the
Pooled i-test)

Small sample test of means (n<30)

The required assumptions are: (1) Both populations must follow the normal distribution.
(2) The populations must have equal standard deviations and (3) The samples are from
independent populations.

X1- X2
t=

S

Degrees of freedom (df) : n1+n2z-2

(n1-1)S%1+ (n2-1)S?
i Sap-_' 1 1 v 2

where §2
Z s P ni+nz -2

Two-Sample Tests of Hypothesis: Dependent Samples

Use the following test when the samples are dependent:

et RO
i Sul\lfﬁ

Degrees of freedom (df): n-1

CHI-SQUARE TEST

Degrees of freedom (df) = (number of rows—1)x(number of columns—1)

SIMPLE REGRESSION AND CORRELATION
Fitted Trend Line: Y= a + bX

& XY ALY
T nIX2—(IX)P
a=Y-bX
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NY XY= XXy

Correlation coefficient, r = vR? =
[z xRy -Gy

RV S Xy

Coefficient of determination, R?= (
Jnzx —GxAmzy ~@v
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308 STANDARD NORMAL DISTRIBUTION

Areas reported below: ®

Proportions of Area for the Standard Normal Distribution

[APPENDIX 3

z 00 0 02 03 4 45 £1) 07 08 0%
0.0 D000 4040 D080 0120 0160 0198 0239 0279 4319 0358
0.1 0398 0438 0478 0517 0557 03596 0636 8675 4714 4753
6.2 0793 0832 0871 510 0948 0987 1026 164 1oz A4
0.3 4179 2 1355 1293 1331 1368 1406 1443 1480 A517
6.4 1554 1591 1628 1664 4700 1736 1772 1808 1844 AR
0.5 915 1950 1985 2619 2054 L2088 2123 2157 2190 234
0.6 2257 2291 3324 2387 2389 2422 2454 L2486 2518 A
0.7 2580 2612 2642 2673 2704 2734 2764 2794 2823 2852
08 .2881 2910 2939 2987 2895 3023 30651 3078 106 3133
8.8 3159 3186 3212 3238 3264 3289 ;3315 .3346 .3365 L3389
1.0 3413 .3438 3461 3485 3508 A53 A554 3877 3599 -3621
L1 3643 3665 3686 3708 3729 3749 ST 3790 L3810 3830
12 3849 3869 3888 3907 3925 3944 3962 398G 3597 4014
13 4032 4049 Al66 4082 4099 4115 AI31 4147 4162 A1
HE] 4192 4207 4222 4236 4251 A3 4279 4292 4306 4319
1.5 4332 4345 A3ST 4376 4382 4394 4496 4418 4429 444
1§ 4452 4483 4474 4484 4495 4363 4515 A525 4535 A345
i 4554 4564 A573 4532 AS9T 4599 A60R 4616 4625 4633
1.8 4641 A649 A656 4664 4671 4678 4686 4693 A699 AT06
1.y 4713 4719 A726 4732 4738 4144 AT50 A5G 4761 4767
10 4172 4778 4783 4788 4793 4798 4803 4808 4812 4817
21 A8 48326 4830 4834 4838 4842 4846 ABSG 4854 4857
23 4861 4864 4868 4871 4875 4878 4881 4884 4887 4890
23 A89% A856 4898 4801 4904 4906 4969 4911 4913 4916
24 4518 4520 4922 4535 4927 4929 4931 4932 4934 A936
25 A938 4940 4941 4943 4948 4946 4948 4949 49351 AR5
26 A953 4935 A956 4957 A959 4960 4961 4962 4963 4964
2.7 A965 4960 4967 4968 4969 A970 4971 4972 4973 4974
28 4974 4975 4976 A977 4977 4978 4979 4979 4980 4981
29 A981 A9R2 4983 A983 A984 4984 4585 A985 A986 4986
3.0 4987
35 A997
4.0 4999

*Example: For 2 — 1.96, shaded area is 0.4750 out of the total area of 1.0000.




APPENDIX 5 ———

Student’s
t Distribution

Areas reported below: ® o0

; fu 28
: x
i

3

i

;

]

:

—a fu f o

Proportions of Ares for the ¢ Distributions

0028 0.01 0.005 df 0.10 0.05 8.025 0.0 0.005
1] 30 T 6314 12706 | 31.831 | 63657 ] 1.330 1734 2300 2353 181
2 | 1886 | 2920 4.303 6.965 9928 19 1.328 1729 2.093 2539 2.861
3.0 1638 | 235 3.182 4.541 5841 20 1.325 1.725 2086 2.528 2.845
e Sl B e Bl 2| 13 | 19 | 2080 | 2518 | 28w
s oal s ik ST 7 g 2 1.321 L7 2.074 2.508 2.819
6. 0.1 1943 2.447 3.143 3707 23 1.319 1.714 2069 | 2500 | 2.807
7 1 1895 2.365 2.598 3.499 24 1318 L7t 2.064 2492 2,797
8 L6 2306 2896 1345 25 1316 1708 2.060 2.485 2787
Yok 1.833 2.262 2821 3.250
i e 2% 1.315 1706 2,056 2.479 2719
o ii,?s’fz‘;_: 1.812 2238 2.764 3169 5 Tt SR e 247 piphs
11383 1796 2,204 28 3.106 2 1.313 1701 2.048 2467 21763
121138 | o1 2179 2.681 3.035 29 1311 1.699 2.045 2462 2756
B3 m 2.160 2.650 302 30 1.310 1.697 2082 2457 2,750
MRS | 1761 2148 2.624 2877
ol o 2131 2602 2947 40 1.303 1.684 2.021 2423 2704
- ey ; 60 1.296 1671 2.000 2.390 2.660
L1337 ) 1746 2.120 2.583 2921 120 1.289 1.65% 1.980 2.358 2617
171333 | 1740 2.110 2.567 2.898 o0 1.282 1645 1.960 2326 | 2.576

!tEggmph' For the shaded area to represent 0.05 of the total area of 1.0, value of 1 with 10 degrees of freedom is 1.812
Seurce: - From Table 11 of Fisher and Yates, Stasistical Tubles for Biological, Agrivultural and Medical Research, 6th 4., 1974,
pigﬁi?n;ﬁeé.gyjtmgman Group Ltd., London (previously published by Oliver & Bovd, Edinburgh), by permission of the authors
fad publishers, -
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Areas reported helow: *

APPENDIX 6

i-Square Distri

©
Fordf=1,2

z*‘
Fordf =3

Proportions of Area for the x* Distributions

ution

Proportion of Area

Copyright 2002 The McGraw-Hill Companies, Inc. Click Here for Terms of Use.

0.990 0.975 0.950 0900 | 0300 000 | 0050 o0g5| o0plp| 0005

; 000016 | 0.00098 | ©.00393 | 0.0158 | 0455 [ 271 384 502 6.63 7.88

i 0.0201 | 00506 | 0.103 021 1386 | 461 5.99 7.38 921 | 1060
3 011 0216 0.352 0.584 | 2366 | 625 7.81 935 | 1.3 | 1284
4 - 0297 0.484 0.711 1064 | 3357 | 178 949 1 1h14 | 1328 | 1486
5 0.554 0.831 1.145 1.61 4251 | 924 | 1107 | 1283 | 1509 | 1675
6 0872 1.24 1.64 220 535 | 1064 | 1259 | 1445 | 168 18.55
s < 1.24 1.69 2.17 283 635 | 1202 | 1407 | 1601 | 1848 | 2028
8 165 118 273 3.49 734 | 1336 | 158 1753 | 2009 | 2196

9 209 270 333 417 834 | 1468 | 1692 | 1902 | 2167 | 238

10| ] 2.5 3.25 3.94 4.87 934 | 1596 | 1831 | 2048 | 2331 | 2509

A .08 342 4.57 s58 11034 | 1738 | 1968 | 292 | 2473 | 2676
A 13387 4.40 523 630 | 1134 | 18538 | 2103 | 2338 | 2623 | 2830
13 40l 5.0 5.89 704 {1234 | 1981 | 2236 | 274 | 2760 | 982

14 | o466 5.63 6.57 779 | 1334 | 2106 | 2368 | 2612 | 2904 | 3132
15 423 6.26 7.26 855 | 1434 | 2231 | 2500 | 2749 | 3058 | 3280

16 581 691 796 9.3 1534 | 2354 | 2630 | 2885 | 3200 | 3427
q7 6.41 7.56 8.67 10.0% 16.34 477 27.59 30.19 33.41 35.72
18 7.01 8.23 9.39 1086 | 1734 | 2599 | 2887 | 3153 | 348) | 3736

9 1.63 891 10.12 11.65 18.34 27.20 30.14 32.85 36.19 38.38
20| 3.26 9.59 10.85 1244 {1934 | 2841 | 314t | 3437 | 3757 | 4000

31




CHI-SQUARE DISTRIBUTION

Proportion of Area

[APPENDIX ¢

100

af | 0995 £.990 0.975 0.950 0.900 0.500 0.100 0.050 0.025 0.010 0.005
20 ] 803 8.0 10.28 11.39 13.24 2034 290 62 32.67 3548 18.93 41.40
22| 864 9.54 10.98 12.34 14.04 21.34 30.81 33.92 36.78 40.29 4280
23| 9.26 10.20 11.69 13.09 14.85 234 32.01 35.17 38.08 41.64 44.18
24| 989 1086 12.40 13.85 15.66 23.34 3320 36.42 39.36 4298 45.56
a5 1oz 11.52 13.12 14.61 16.47 2434 34.38 37.65 40.65 44.31 46.93
26 | 11.16 12.20 13.84 15.38 17.29 25.34 15.56 38.89 41.92 4564 4829
27 1 1181 12.83 14.57 16.15 18.11 26.34 16.74 40.11 43.19 4696 49.64
28 | 1246 13.56 15.31 16.93 18.94 27.34 37.92 41.34 44.46 48.28 50.99
29 | 1312 14.26 16.05 17.71 19.77 28.34 39.09 42.56 4572 49.59 5234
30 | 13.79 14.95 16.79 18.49 20.60 29.34 40.26 43.77 46,98 50.89 33.67
40 | 207 22.16 24.43 26.51 29.05 39.34 51.81 55.76 5934 | 63.69 66.77
50 | 27.99 29.71 3236 34.76 37.69 49.33 63.17 67.50 71.42 76.15 79.49
60 | 35.53 37.43 40.48 4319 46.46 59.33 74.40 79.08 83.30 8838 91.95
70 | 4328 4544 48.76 51.74 55.33 6933 85.53 90.53 9502 | 1004 104.2
80 | 31.17 53.54 51.17 60.39 64.28 79.33 98.58 | 101.9 106.6 112.3 116.3
90 | 59.20 6175 65.65 69.13 73.29 89.33 | 1076 113.1 118.1 124.1 128.3

67.33 70.06 74.22 77.93 82.36 9933 | 118.5 1243 129.6 135.8 140.2

.

*Example: For the shaded area to represent 0.05 of the total area of 1.0 under the density function, the value of x* is 18.31 when
daf = 10.

Source- From Table IV of Fisher and Yates, Statistical Tables for Biological, Agricultural und Medical Research, 6th ed., 1974,
published by Longman Group Ltd., London (previously published by Oliver & Boyd, Edinbuzgh), by permission of the authors

and publishers.




