https://selldocx.com/products

/solution-manual-experimental-design-procedures-for-the-behavioral-sciences-4e-kirk

CHAPTER 2

Experimental Designs:
An Oveview

2. d.
c.
f.

Mjkt

(i) RB-3 design (i) HO: p1=p2=p3 (i) YVy=p+o+m+te (=1,...,
14;j=1,...,3)
(1) t test for dependent samples (ii) HO: p.1 < .2, where p.1 and p.2 denote the

population means for English-Canadian and French-Canadian students, respectively.
(i) Yj=p+o;+m+eg; (i=1,...,50;j=1,2)

(i) CRF-62 design (i) HO: ul.=p2.=...=p6,; HO: y1=p2; HO: Mjk-

—MjiktHj=0foralljandk (i) Yix=p+ 0+ Bt (@B +egy  (=1,...,
50;j=1,...,6;k=1,2)

(1) CR-3 design (i1) Ho: M1 = M2 = M3 (iil) Y = M + Q; + &) (i=1,...,30;j
=1,...,3)

3. a. The grand mean is the average value around which the treatment means vary.

b. A treatment effect is the deviation of the grand mean from a treatment mean.

c. An error effect is all effects not attributable to a treatment level or treatment

combination.

4. b. A completely randomized design is the simplest design to lay out and analyze. The

randomization procedures for the randomized block and Latin square designs are more
complex than those for the completely randomized design, but the latter designs enable
a researcher to isolate the effects of one nuisance variable or, in the case of the Latin
square design, two nuisance variables.

5. c. albl, albz, 01b3, azbl, azbz, 02b3, a3b1, a3b2, a3b3

d. aiby, aiby, axbi, asbs, asby, asb,, asby, asb,

c.

aibici, aibica, aibaci, aibxcz, axbici, axbicz, asbaci, axbrca, asbici, asbica, asbaci,
a3b2c2
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6. d. CR-5 design withn=06

Treat.  Dep.
Level Var.
I Subject; ai Yu
Group; v . . .
#  Subjects ai Yo
Y1
| Subject, a Yiz
Group, v . .
# Subjects a Yoo
Yo
I Subject; as Yis

GI‘Ollp3 "
# Subjects | @ Ya
Y3
] Subject; as Yia
Groups v . .
# Subject(, ds Y4
Y4
| Subject, as Yis
Groups v . .
# Subjects as Yos
Y5

e. t test for dependent samples with n =7

Treat.  Dep. Treat. Dep.

Level Var. Level Var.

Block; a Yu as Y2

Block; a Yo as Y2

Blocks a Ysi as Y3

Block7 al Y7 a2 Y7o
Y. 1 Y. >
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f. RB-4 design withn=16

Treat. Dep. Treat. Dep. Treat. Dep. Treat. Dep.
Level Var. Level Var. Level Var. Level Var.
Block, @ Yu az Y2 as Yis as Yi4 _Y .
Block; a Y az Y2 as Y23 as Y24 _Y 2
Blocks a Y az Y3, as Ys3 as Y34 Y 3
Blocks Lo 1:61 ____________ a ... Yoo o a3 ... Yor ag . Yea i Y 6
Y1 Yo Y3 Ya

g. CRF-222 design with n =3

Treat. Dep

Comb. Var

! Subject;| aibici Y
Group; # Subject; aibic Yau1
g Subject; '"a'fbit'll ...... frees

Y 111

;!q& ubjecti| ajbic, Yiio

Group: " ‘Subject| aibic; Yo
g Subjects|...aibica...... Y3112

Y12

! ubjecti| aibcy Yo

Group f Subjectz| aibxci Y2121
$  Subjects|.-.aibaci..... Y3i21..

Y .121

! ubjecti| axbrcz Y222

Groups ¥ Subjecty| @bxcz  Yam
§ Subjects |--asbaco.....Yizza.

Y 222
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h.  LS-3 design with n =3

Treat. Dep
Comb.  Var
' Subject; | aibici  Yun
Group; ¥ Subject, ab,c Yo
1
$  Subjects |..abici . Ya |
Y 111
! ubject; | abycs Yis
Groupz " Subject, | aibacs Y2123
§ Subjects | aibycs Y123 |
Y.123
! ubject; | aibsca Y
Group; * SSubj ect, | @ 1bsca Yo132
g Subjects | aibsc;  Yain
Y132
! ubject; | abicz Yion
Groups ¥ SSubj ect, | @bic2 Y2ou2
g Subject; | abicy Ya12
Y212
! ubject; asbsci Yisa1
S
Subjects | asbsci Yaai |
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8. d. RB-3 design withn =14

Treat. Dep. Treat. Dep. Treat. Dep.

Level Var. Level Var. Level Var.
Block; a  Yu a Yoo as Yis Y I
Block; a Y a Ys) as Y23 Y 2
Blocks a Ysi a Y32 as Y33 Y s
Blockis a1 Y @ Yo a3 Yia,3 Y 4

Y1 Y2 Y.3



e. ttest for dependent samples with n; and n, = 50

Treat: Dep: Treat—Dep:
Level Var. Level Var.
Blocks o) 41} 7 Y13 =
Block, ai Yo a Y _
Blocks a Y3, az Y3
Block50 al Ys0,1 a2 Ys0,2
Y. 1 Y. 2 -
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f. CRF-62 design with n =50

Treat.
Comb.
I Subject; aib;
Group # . .
s Subjectsy  aib
! Subject, ab,

Group, ¥ .
# Subj ectso a 1.b2
! Subject, axb,

Groups ¥ .
# .

Dep.
Var.

Yin

Ys0, 11

Y.
Yin

Y50, 12
Y.12

Yio

Y50, 21



$ SubjeCtso ab, Y o1

! Subjectl aZbZ Y122
Groups #

#  Subjectso a>b, Ys0,22
Y.

SUb_] ecty aﬁbz Y162
Groupi2

R T Y50, 60
Subjectso asb,

Py zgpe—
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g. CR-3 design with n =30

Treat.  Dep.
Level  Var.
# Animal, ai Yu
Group; " . . .
#  Animalso ai Y30,1
Y1
# Animal, a Yi2
Group, "
# ‘ Y3,
Animalsg |----Q3eeen---. .2
Y.2
# Animal, as Yis
Groups v
° i ®
# Animals as Y303
Y3
9. a
0 N n al 9 —n b1
- — 2 - —
3 oL — 3 <L +—n b2
e 3 - ° o b3
Bl £ b
26| 2 6l
< c
S 5 5 5
x — o B
4 | | | 4 I | |
b b b al a B
1 2 3 2 3
10 hrs. 15 hrs.' 20 hrs. Small Medium Large
Hours of deprivation Magnitude of reinforcement

b. As the number of hours of deprivation increases, the difference in running time among
the three reinforcement conditions decreases.

12. a. A scientific hypothesis is a testable supposition that is tentatively adopted to account
for certain facts and to guide in the investigation of others. A statistical hypothesis is a
statement about one or more parameters of a population or the functional form of a
population.

b. (i) Alternative hypothesis (i1) Null hypothesis

15. a. State the null and alternative hypotheses—Hy: J = 45, Hi: J # 45. Specify the test
statistic—t = (Y ! o ) / (" / \fi) . Specify the sample size—n = 27, and the sampling

distribution—t distribution. Specify the level of significance—a = .05. Obtain random
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samples of size n = 27, compute t, and make a decision.

b. Reject the null hypothesis if t falls in either the lower or upper 2.5% of the sampling
distribution of t; otherwise, do not reject the null hypothesis. If the null hypothesis is
rejected, conclude that the mean for children in the experimental program is not equal
to the mean for ninth-graders who have been observed during the past several years; if
the null hypothesis is not rejected, do not draw this conclusion.

Critical region
f(®) 1=.025

Critical region
1=.025

Reject Don't reject HO Reject
HO Ho

. Y!Mo 5251450 7.5 ) 60 o1
.= = = =2.60, p=.015.
"/ \g 15/*/; 2.89

The population mean for children in the experimental program was not equal to the
mean for ninth-graders who have been observed during the past several years. The
difference between children who did or did not participate in the experimental program,
52.5 versus 45.0, was statistically significant, t(26) = 2.60, p =.015.

e. d= ‘52.5 ! 45‘/ 15 = 0.5 ; this is a medium size effect.

T e
n n

2.056(15) 2.056(15)
5251 —F—— <p <52.5+ — ——
Va7 Va7
46.6 < U < 58.4

The researcher can be 95% confident that J is greater than 46.6 or less than 58.4. The
null hypothesis is not tenable.

o oM t.05/2,26 ! 2.056(15) 50.935
© Yos=to+ T =45+ T =50.
: v, J27
Tos " 509351525 ..
t= \[ =—r=4‘ =10.54
#/ 15/ V27 2.887

A

TDIS(0.54,26,1)=30=1  ;1-1 =70

10
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True Situation

p=45 pl =525
Correct acceptance Type II error
l-a=1-.05 ~
M =45 I =30
Researcher’s =.95
Decision
Type I error Correct rejection
M #45 n
a=.05 -1 =1-.30
=.70
16. Correct rejection

17.

18. a. State the null and alternative h

e. Correct rejection

d. Correct acceptance
f. Type I error

The power of an experiment can be increased by (1) adopting a lower level of
significance, (2) increasing the size of the sample, (3) refining the experimental
methodology so as to decrease the size of the population standard deviation, and (4)
increasing the magnitude of the treatment effects considered worth detecting.
Increasing the sample size is often the simplest way to increase power. The other ways
of increasing power may lead to problems or may not be feasible. For example, the
adoption of a > .05 may preclude the publication of the research. Refining the
experimental methodology so as to decrease the size of the population standard
deviation may be prohibitively expensive. Increasing the magnitude of the treatment
effects considered worth detecting may not be appropriate.

1-M2<0, Hi: gy - M2 > 0. Specify the

o |
test statistic—t = (Y.11Y.2)/ Pooledh ¥ ( Specify the sample size—nl =24, n,

$mi no'
= 23, and the sampling distribution—t distribution. Specify the level of significance—a
=.05. Randomly assign N = 47 subjects to the two game types, compute t, and make a
decision.

b. Reject the null hypothesis if ¢ falls in the upper 5% of the sampling distribution of ¢;

otherwise, do not reject the null hypothesis. If the null hypothesis is rejected, conclude
that the risk-related cognitions of men who play racing video games is higher than that
for the men who play the neutral games; if the null hypothesis is not rejected, do not
draw this conclusion.

11
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C.

d.

.

f.

Critical region
(o) 1=.05

Reject '47 Don't reject H) ————
Ho

t

2 2
(m"l)h +(m-> "! Q3" 1y1.2)
1200led = "
"D+ ") 2=t 0D, = 1.568
4™ 1) + (23" 1)

—_ —_ 2 #l 1 & " 1 1 %

t = (Y.11Y2)/ 4" Pooled 0/_ +7  =(7.541641)/4]1.568 — + '

S o 14 238

m
=1.13/0.365 = 3.09 . The p value is less than .002.
The mean risk-related cognitions for men who played the racing video games was

higher than that for the men who played the neutral games. The difference between the
means, 7.54 versus 6.41, was statistically significant, t(45) = 3.09, p <.002.

g= |171 'Y_2/| "Pooled = ‘ ‘ ..
7.5416.41/1.25 =0.90 ; this is a large effect.

- 2 #t —té
(Y_l ! Yz) ! 05,45 ' Pooled ' +

- (<“1 M,
\/ bng m




