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The main purpose for this course :

m Introduce basic concepts of probability and statistics.

m Students are able to understand and perform simple data
analysis.

m The emphasis will be on concepts and problem solving rather
than on theory.

Topics:

Descriptive Statistics:
m Chapter 1: The Nature of Probability and Statistics.
m Chapter 2: Frequency Distributions and Graphs.
m Chapter 3: Data Description.
Chapter10: Correlation and Regression.
Introduction to Probability:
m Chapter 4: Probability and Counting Rules.
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Assessment

Activity Dates weight
Class Participation
(homeworks, quizzes, attendance, etc.) 20%
Major Exam Approximately Week 7-8 30%
Final Exam (Comprehensive) As per University Schedule 50%
Reminder :

m Only University issued excuses will be accepted.

m Attendance on time is very important as studies have shown that student that attend
class regularly are more likely to complete their courses successfully.

m Homework will be assigned at the end of each chapter.
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Chapter 1 (Introduction)
Definition and Basic concepts on the Nature of Probability and
Statistics
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Chapter 1

Ouitline:
[ Introductlon dyai
m 1-1 Descrlp ive and I.nier_e.nll_al Statistics.
m1- 2\Lana.t2135and'[yp_e_s_QLD_ala =l gl
m1-3 DﬁtQ_LeﬁJon and Sampling Techniques.
m 1-4 Experimental Design. e\ et
m 1-5 Computers and Calculators.

|

Summery.
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Chapter 1

Objectives:
m Demonstrate knowledge of statistical terms. vep -
m Differentiate between the two branches of statistics.[ Sy

m Identify types of data. Identify the measurement level for each

variable.
m Identify the four basic sampling techniques.
m Explain the difference between an observgifgn/al and an
experimental study. <il»Yl :Objectives
ol
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Chapter 1

Introduction

m You may be familiar with probability and statistics through
radio, television, newspapers, and magazines.

m For examRIj'a; you may have read staterpﬁlrlts that are filled
with numerical infé??nLﬂon about phenomenon like sports,
health or social activities like the following found in
newspapers.

m Such as the winning number of a football team, the most
reliable cars, the daily allowance of students, the census of
Saudi Arabia, and so on.

m Therefore, statistics is used in almost all fields of human
endeavor, such as sports, public health and education.
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m Furthermore, it is used for analysis and as a tool in scientific

researches. B oz eosS b
m Other uses of it includes operation research, quality control,
estimation and prediction.

For more information see page 2 of Bluman’s Book
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Chapter 1

s\e>\\ el N U g2 s

Statistics: is the science of conducting studies W“a‘;:‘a“s“"s
callect, &= -
organize, =&~ Statistics
summarize, e\ T

analyze, and -2 iy C e .
draw conclusions from data. A

= LNWAVGs

EXAMPLE e LT P
The 2010 Census of Saudi Arabia reveals the following:

-

e
7 m Population is 27,136,977 persons.
~+""“m Number of houses is 4,643,151,

,.)" B 69% of the population are Saudi citizens.
O ¥ d9=— £9 /
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Chapter 1

Students study statistics for several reasons:
SO alleot 2L e

Like professional people, you must be able to read and understand the

various statistical studies performed in your fields. To have this
understanding, you must be knowledgeable about the vocabulary, symbols,
concepts, and statistical procedures used in these studies.

You may be called on to comt réé‘é;rch in your field, since statistical
procedures are basic to research. To accomplish this, you must be able to
design experiments; collect, organize, analyze, and summarize data; and
possibly make reliable predictions or forecasts for future use. You must also
be able to communicate the results of the study in your own words.

You can also use the knowledge gained from studying statistics to become
better consumers and citizens. For example, you can make intelligent
decisions about what products to purchase based on consumer studies,
about government spending based on utilization studies, and so on.
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Chapter 1

The purpose of this chapter

It is the purpose of this chapter to introduce the goals for studying
statistics by answering questions such as the following:

m What are the branches of statistics?

m What are data?

m How are samples selected?
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1-1 Descriptive and Inferential Statistics

e s - b Lee S0
A variable: is a characteristic or attribute that can assume different
values.
EXAMPLE: -
v 0SS
5“/\_? \ V> ,/M

m temperature is a variable because it varies from day to day or
froArJn city to city or even at different time of the day,

m weight, height, gender, nationality, co_lgr, income, ....
NP D B ) SNt =)
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CH1-1 <lhias
variable: is a characteristic or attribute that can assume different values.
Data: are the values that variables can assume to describe a phenomenon
Population: consists of all elements for the phenomenon under a study
Sample: is a group of elements selected randomly from a population
(subset of the population).
Descriptive Statistic: consists of the collection,
organization,summarization, and presentation of data.

. Inferential Statistic: consists of generalizing from samples to populations

by; performing estimations and hypothesis testing, determining
relationships among variables, and making predictions.
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1-1 Descriptive and Inferential Statistics

—

Data: are the va_Lues that variables can assume to describe 2a .
phenomenon. Dok { , L o =l ez
o% EXAMPLE: Z J poe

The values that the variable weight can take when measuring the
weights of students who are studying Statistics in UQU. -
_/’\( ol sl O QI b%? (ADE AN et

=

2 Pogulatlon consists of all elements for the phenomenon under a
studly. S iad

EXAMPLE:
m The 2010 census of Saudi Arabia reveals the following; there
are 27,136,977 persons.
Population: is 27,136 97ZZ PEISONS. (, 11\ P 1 Al i
m Determine the Ieadlng cause of o%ath in Saudi Arabia in 2020. \

The population: is the entire people wha died in Saudia

Arabia in 2020. 2020 ¢le S50 G W= TE SalA et

The size of the population usually represented by the letter N.
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1-1 Descriptive and Inferential Statistics

‘' Sample: is a group of elements selected randomly from a
population (subset of the population). \;\;/cci; LO,\;;\f:fc'S;
a—\, a0 Qi o,

(4

EXAMPLE: W»J sle oGy ZUo o\ = o
m Some records of the persons that died in a hospital around (
Saudi Arabia in 2020. 20Zs Lo
m A group of students is selected randomly from all students

studying in Umm AL- Qura University for a research study.

o~V s\~¥ ) an 72’
The size of the sample usuaﬁy ugreserﬁéﬁa) by the Ietter@y’ oS

FIGURE 1-1
( Population ) Pogulation and Sample
Ape & A%eAT: 300y

o 7=

_paLF
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1-1 Descriptive and Inferential Statistics

Population and Sample
m In most cases measuring the whole population is too costly,
unnecessary or impossible.
m There are many possible samples when sample is a subset of
the whole population. el Ao ces
m When the sample is selected it should be representative of the
entire population.
m The sample could be the whole population.
(= ,_\,,,;;oJ:}—(a;,jsu) O 3o gisS s wl onds ;,gf&\@;-'f )
i L2 P A;.,c/'fuo\»'-«—‘- oot 2, he dle (D
Pl SV alo ais LEG apdl Ul s (D
TR 7 ) 55T ) o @

Dr. Hazar Khogeer Elements of Statistics and Probability



1-1 Descriptive and Inferential Statistics

G EAPL slamh
Depending on how data are used, the subject of statistics is
divided into two main branches descriptive statistics and inferential
statistics. oo
2ot JEOSE

(-l
3\;"‘ E Des crletlve Statistic: con3|sts of the collection, organization,

g summarization, and presen jon of data.
\ C‘“"-"
’U’f Inferential Statistic: consists of generalizing from samples to
\[)7’/ populations by; performing estimations and hypothesis

testing, determining relatlonshlps among variables, and
making predictions.
Note: in any statistical study, you should start with the descriptive
statistics and then the inferential statistics which is usually the goal
of any study. . Us. T, . \ - )
S \}.&-.JJ(‘J \/'P’)\ >Lp$ Vo osle=s' a-VUoaS

a") )dﬁes"l_/ﬁ\&”/\) SML—% sle=X)
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1-1 Descriptive and Inferential Statistics

-

I\ WYY e’
EXAMPLE (Descriptive)
éw\/l/ﬂ S\ 2\ sl
m The 2010 Census of Saudi Arabia reveals the following:
m Population is 27,136,977 persons.
m_Number of houses is 4,643,151.
VW

SV
EXAMPLE (Inferenhal) ,u_,,__!. oSN e o 2k
m The estlmated aver U students is 1.72m.
m There is a relationship between the performance of students
in mathematics classes and their class attendance.

m The population of Saudi Arabia is estimated to be around 37
million persons by the year 2030. . .
9 saeh 6/9&7/..—/\.9\'4)\0)\"’(‘*“‘)\5‘-‘\ ‘!‘."&’/“'d"“b

2836 o eadr 3T geie u,g_.li.,,,‘_,h FAL TEOr
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1-1 Descriptive and Inferential Statistics

. \
\’}P )3 \ 3 =3
Descriptive Statistics
Ll E s e

m Collect data (Sampling)
A (Jeg, Survey S

m Presentdata ~““#\v97 e

S deg, Tablesand graphssetenr /)505-2"

m Summarize data c2—=>F i .

X
W Jeg, Sa Smgle\r;ea -Eﬂ’:g)“_l‘);g;

°“:EQ)\ W?\"

Dr. Hazar Khogeer Elements of Statistics and Probability



1-1 Descriptive and Inferential Statistics

OV Ay el Sle=g
Six Step For Inference Process: (a c;(}g)h) arl; N s Ji S o
m Step1: What is the QUESTION of interest?

m Step 2: What POPULATION is associated with the
QUESTION? S VAL b5 Ly gesl) 50 b

m Step 3: Take a SAMPLE from the POPULATION. _ o mint w0 U
m Step 4: Measure one or more VARIABLES on each umt in the

sample. 2. AL g 1L DY W
m Step 5: Make a SUMMARY of all samples data onthe
VARIABLES. DV a4y by &V pashe £

m Step 6: Make an INFERENCE about the POPULATION from

the sample summary. L ol oM
) 1] 4~ . >
"o\ L_\Sawckolﬁ—ﬁ JJIA - olebasy
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1-1 Descriptive and Inferential Statistics

==

POPULATION

Step 3

Step 4

'4\3;))‘7 :,u.w 6"_?‘; 2 OLQV(M&(A
( Step 5
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1-1 Descriptive and Inferential Statistics

EXAMPLE 1-1 Descriptive or Inferential Statistics

SYysL N 2 sle> <‘J;)—a\c(d-9d~<_,\
Determine whether descriptive or inferential statistics were used
a) The average price of a 30-second ad for the Academy Awards

show in a recent year was 1.90 million dollars. (aP 2 sla=\

b) The Department of Economic and Social Affairs predicts that the
population of Mexico City, Mexico, in 2030 will be 238,647,000
people. Vo

c) A medical report stated that taking statins is proven to lower
heart attacks, but some people are at a slightly higher risk of
developing diabetes when taking statins. SV
—-\,-—'J\S 'Z (oW /ﬁrs); Qoost) ore2 e >ep OX
d) A survey of 2234 people conducted by the Harris Poll found that
55% of the respondents said that excessive complaining by adults
was the most annoying social media habit. [
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1-1 Descriptive and Inferential Statistics

SOLUTION EXAMPLE 1-1

a) Descriptive statistic (average) was used since this statement
was based on data obtained in a recent year.

b) Inferential statistics were used since this is a_prediction for a
future year.

c) Inferential statistics were used since this canclusion was
drawn from data obtained from samples and used to conclude that
the results apply to a population.

d) Descriptive statistics were used since this is a result obtained
from a_sample of 2234 survey respondents.
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1-2 variables and Types of Data

The variable is classified into two main categories: ) L
a-% Quantitative and Qualitative variables. Grae §) Dttt cones
o

Quantitative variables are numerical in nature and can be

counted or measured or ranked, e.g., number of passengers,
Lv’j“;‘ww( \outl a._:/ cavle N> - cj\\l—a\_u\

weight, ag_e, :
L,__L.r
Q_LﬁrmtaluLe or scale variables can classified in to two groups:

U8V saS Osa -t J‘;’:“'
21>~ m Discrete variables assume values that can be counted, e.g.,

number of rooms in bwldlngs number of students in Stat 110,

, number of hospital beds...etc.

oYX sy s (/LJ‘ N\ s 9-S) 2. S) ULS - pss
=<~ m Continuousvariables can assume all values between any two ~

specific values. In other word, takes infinite number of
possible values (a decimal.fraction can be presented), e. g ,

heights, weights, temperature,...etc.
Dsatt YL GV A bt
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1-2 variables and Types of Data

Waf, M\,u_) _._@u_*_g
WX,:\),_\J Lyv

Qualitative varlable can be placed into distinct categories
according to some characteristic or attribute, as gender,(male/

female), blood type (A, B, AB, O-, O+,..) , grade (A+, A, B+, B, C+,
C,D+,D, F)...etc. (©sp)w0:> ¢ A ES ¢ i TP \,(Mmatm

SNt
Qualitative variables can be classified into two groups:

<" m Nominal classifies data into ca?fegorl(es that can not be gordered
or ranked, e.g., gender, color, names, departments - - -
gy::'ﬁ m Ordinal classifies data into categor'es that can be ranked,
e.g., flight classes, grade letters,- T
C\‘\/J\CM(U_J"LJ\,;J)\\S\/L’Q\M LV.,JJO.LL <
oo S ley — eleol - _:-/:’
Rt A= WV &y po ¥yl mfp afbonel - e
PR L e
For more information see pages 6 and 7 of Bluman’s Book
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1-2 variables and Types of Data

The classification of variables can be summarized as follows:

_~ ' yw Variables

z.:,_fi_»‘.l)‘:m Quantitativ Qualitative ;‘y;g-' >
( c"‘ asp

Continuous Discrete Nominal ~Qrdinal

S | N\ﬂj

: ahAn VROV
i,j\‘ (F—-:_J| \fO/')? s got:\fg -f) 7“ class
AT qhwwowx,»& ° b grade (e
A St UW’J \-9/'-)! ae Jo

w]\[u\)al >af
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1 -2 Discrete and Continuous Data

Exercise: g Jar
classify each variable as a discrete variable or a continuous
variable.

J\¢L$\>} 2Yv as— wet
5, e vt Co s
a’..\:S;(:,lL{\n.chJ‘}—

a. The highest wind speed of a_hurricane.
b. The weights of luggage on an airplane.
c. The number of pages in a statistics book. =47,
d. The amount of money a person spends per year on online

purchases. SO 2 Geh (Il s 2 F
solution:

a. Continuous variable c. Discrete variable

b:Continuous variable. d.Discrete variable.
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1 -2 Discrete and Continuous Data

EXAMPLE 1-2: classify each variable as a discrete variable or a
continuous variable. [ Gilsr Uy gabd (laz ¥ S se

a) The number of hours during a week that children ages 12 to 15
reported that they watched television. s, CAmaiss Qv 2y, = e
b) The number of touchdowns a quarterback scored each year in
his college football career.
c) The amount of money a person earns per week working at a
fast food restaurant.

d) The weights of the foot s on the teams that play in the
NFL this year. Eikated
solution:

a) Continuous, since the variable time is measured.

b) Discrete, since the number of touchdowns is counted.

c) Discrete, since the smallest value that money can assume is in
cents.

d) Continuous, since the variable weight is measured.
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1 -2 Discrete and Continuous Data

AWM s
Class Boundaries.
ahsie s
When continuous data is measured, answers must be rounded.

Usually, answers are rg_unded_to_th.e_n&atesl.gum Sl P
Lm)\ _J)A—D) AP 39_( el C"_"‘” o """" =

TABLE 1-1 Recorded Values and Boundaries

Variable Recordedvalue ~3<>="" | Bowdaries >~ “*
-2 | Length 15 centimeters (cm) 145155 cm .30 _|p0cs
3Nf eor Temperature 86 degrees Fahrenhert("ﬂ{ 85.5-86.5°F L o.ceS
P Time 0.43 second (sec) 0.42 sec o\:“"s
- .60 — 0@
6| Mass 1Egrams(g} 1.55-165¢g {f. emsods

/\:/C\))?’d\’f @ 6.5 t\,g 4_1 glb\aa‘-B,:,.a:J
PN J!'&N}J\S:}Pc}“"_—iQ 0.5z I 16 g2 5t NS v O
nis 1225 5 ZJ‘J@J\"'Z'\“P ws @

2:20 12.20
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1 -2 Discrete and Continuous Data

ay\3.606
el S orP 205! 14.60 . 1760
- 0o0:069% co.056 ¥
EXAMPLE 1-3: Class Boundaries. 13.55 _- \3.6 5
Find the boundaries for each measurement. « ~_ ~ —~ —_-
a) 17.6 inches. 17.55 - \%-€% b) 23 -0:5= 225
b) 23 Fahrenheit. 22.s — 235 2340 5= 235
c) 154.62 mg/dl. (su. 615 -1SHU-625
— ~—
solution: | e éﬁi)‘:éég_ (lozqcéii_
a) 17.55-17.65 inches. I54.61S T5q .25

b) 22.5-23.5 Fahrenheit.
c) 154.615-154.625 mg/dl|
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1-2 variables and Types of Data

In addition to classify the variables as qualitative or quantitative,
variables can be classified by how they are categorized, counted,

or measured.

Next we will describe the different (measurement of scale of the
data) — \,.q)\ = L e
Why do we need to Know the Level of Measurement of a Data?
m The level of measurement of the data dictates the
calculations that can be done to summarize and present the
data. b ;S (o7F W) ULl B Y oaf ctal s eoas
m To determine the statistical tests that should be performed

on the data. , ) S o s
NTRTRAR e EAN N et ~
ot - G i
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1-2 variables and Types of Data

— \;\AJ\ = b}’*ﬂ
Four Levels of Measurement scale
[ (Vv

1] Nommal the variable is classified mto categorl s in which_no order or
ranking can be imposed on the data. Example Lag_e gender, eye color.
T G O
UW‘P’ to! }*‘.\S\d‘\)’i\wb“ﬂ
H Qudinal: the yarpgble |§§Iassmes into categorl s hows values are order or
o) Gegst A Scaled. Example age group(classmed into, for example: less than 21 years,
2240 g 22-40 years and greater than 40 years), and educational level (classified
Yo " into, for example: high school, bachelor, master, and PhD). SrU ¢ o

s 2 12"‘,'—5""_—"’ s
2 H Interval the variable is measured numerically but has no true zero, with
e a3 lo meamngful amounts of order between data. For example temperature, 1Q
L ‘intelligence quotient’ tests do not measure people who have no N \s\ Wt
intelligence. RS

(P ~af 55> (eSS ae
q-—/' B3 Ratio The variable is measured numerically with true and meaningful zero.
-, =\»»7 Differences and ratios are meaningful for this level of measurement.
-G ‘" Example, monthly i income, distance traveled, wight, and height.
«J\/\Q’ oo LS| AP d,b)\
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1-2 variables and Types of Data

Characteristics of Levels of Measurement

L) v ms

Levels of Data

l

Nominal Ordinal Interval _ .Ratio
we=\ (T ] =t [ A ) gr—s
- vy .
l l dl e W‘L‘ \Lreo
Data may only -fvt_h;é;,\@ Meaningful Meaningful zero
: }”J be classified Rata are ranked differences point & [atio
¥ (no order) M5 Y8 0¥ between values between values
I g (O AGP  homn oo
. gt e -
> Gender(male, Grade(A,B,C,D,F), Shoe size, _Height,© >=
female), i le °N Sy es,n Weight, <~~~
5>\ Color of cars (ﬁ:st,sson‘gietci) Temperature _Time cop
=
Elements of Statistics and Probability
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1-2 variables and Types of Data

EXAMPLE 1-4: Measurement Levels.
What level of measurement would be used to measure each
variable (Nominal,Ordinal,Interval,Ratio)?

;.f:.)",;\ P .
a) The ages of authors who wrote the hardback versions of the top
25 fiction ,bBoks sold during a specific week.
b) The colors of baseball hats sold in a store for a specific year.
c¢) The highest temperature for each day of a specific month.
d)The ratings of bands that played in the homecoming parade at a

college.

Jo-% 2

solution:
L7a) Ratio.
vb) Nominal.
“"¢) Interval
) Ordinal
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Exercise: Ghose the correct answer
NumHer of S|bllngs in a family is an example of:

(@) Discrete variable b. Continuous variable
c. Qualitative variable d. Nominal scale '
i =]
House number is an example of: -
a. Discrete variable b. Continuous variable . O <
@nal variable d. Nominal variabl 3‘;;’ "‘A'S"_") '
A A S St

The time it takes a student to solve the exam is an example of:
a. Ordinal variable R. Continuous variable|
c. Discrete variable d. Nominal variable

Temperature is measured on:
a. Nominal scale b. Ratio scale
|c. Interval scale | d. Ordinal scale
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HOMEWORK:Chapter 1
m Exercises 1 -1: page 5 (4, 9-17).
m Exercises 1-2: page 10-11 (5-10, 11-16, 23-30)
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1-3 Data Collection and Sampling Techniques
ot € 2Gd\ (ot 2~

7

Data can be collected in a variety of ways. One of the most
common ways is the use of surveys that can be done by using a
variety of methods. s

Three of the most common methods are: o “1:—'{,1?. -~
m Telephone surveys ) >
m Mailed questionnaire surveys Mg ¥

m Personal interview surveys — _ =~ ale
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1-3 Data Collection and Sampling Techniques

CLa(io Sl
Some Sampling Techniques
W Iaf'"‘Q-;J [} ‘;QJP \
Simple random sampling where every particular sample of a
specific sample size has the same chance of being selected, thus
the member of the sample are chosen independently of each other.
/\:—a)k) 4.9'/‘) s A wel =K =
How to Choose a Random Sample: -

m each subject or object in the population is aszignfd’_a number from 1 to N.

Vel M 5T,
m to select (n) objects/subjects from the population/g'r)’ angorﬁ numbe=*

enerator is used.
generato Jy~P Al

m the random number generator could be a table, a calculator, or a computer.
Reject any numbers that do not correspond to any population member.

(Ignore any repeated occurrence of the same number.)
m select a total of [n) items from the numbers from_1_to N.
o) 1o

Dr. Hazar Khogeer Elements of Statistics and Probability



1-3 Data Collection and Sampling Techniques

Ses .
Example R P
A group of 10 students is selected using random numbers from 30
students to check the performance of a class.

il H"‘x
123456 N
78910112 /;fs 1328
BUI5161718 o) | 625307
920A2HU urn
BANBY Y s
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1-3 Data Collection and Sampling Techniques

Py

e
Systematic every kth subject. Jols .-
Example Nin b 2=~

Suppose there were 30 subjects in the population and a sample of
6 subjects were needed. Since 30/6 = 5, then k = 5, the first
subject (numbered between 1 and 5) would be selected at random
then every 5 subject is selected. Suppose subject 3 were the first
selected; then the sample would be

1 2 3 4 5 8 11 12 13 14 15

16 17118 1920)21 22 23 24 25)p6 27 28 20 30 ™ g ;g

3 8
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1-3 Data Collection and Sampling Techniques

M 1575 =3,

2.Systemetic
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1-3 Data Collection and Sampling Techniques

o &= @
Stratified samples are selected by dividing the population into RS
groups (strata ), then subjects are randomly selected from each
group or strata. o WIS 1 gelens )

-, s -~ ‘-‘, . _J‘ ):‘,; 6 o ’ - -’
: oSZ0Sur s ls”E o~ o xi

Example

Suppose we want to get a sample form a high school but we need
to be sure that the sample contains subjects from each level in the
school.
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1-3 Data Collection and Sampling Techniques

i U"
i i

/'.R =

i J! i ]

Population
~——

L Sl —— )

wh—p
e ———
a—twm
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1-3 Data Collection and Sampling Techniques

o s ganad)

“Cluster samples are selected by using intact groups called
clusters and then selecting one or more clusters and using all
membe[s in the cluster(s) as the members of the sample.

4.Cluster

= — \e -
("%\Q ?2?; 3141\5 f% t:z

Illr _‘S
[ 77 \50 | g7a 25?'[ \
N B < B4 | ,—_,\
245 | L\___ L 7
'\.-'—\-.__ _.-"J N ‘!I-h.\_\____’_.u—\-_
Araa codes Sample
Fopulation
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1-3 Data Collection and Sampling Techniques

EXAMPLE 1-5: Measurement Levels.
State which sampling method was used?

a) Out of 10 hospitals in a municipality, a researcher selects one

and collects records for a 24-hour period on the types of Clusren
emergencies that were treated there. @ YCD)

b) A researcher divides a group of students according to gender,
maijor field, and low, average, and high grade point average. Then
she randomly selects six students from each group to answer
questions in a survey. Slek-bred 2

c) The subscribers to a magazine are_numbered. Then a sample

of these people is selected using random numbers. simple randorn
d) Every 10th bottle of Energized Soda is selected, and the

amount of liquid in the bottle is measured. The purpose is to see if

the machines that fill the bottles are working properly. Sv/ Sh i C

Dr. Hazar Khogeer Elements of Statistics and Probability



1-3 Data Collection and Sampling Techniques

Flgalisdil @ I Slsadl dsd dasybo S5

Aol 24 Bue) v pazeg 1aly Corldl Hlise (LUl S § liidiuns 10 o 0 (|
2 e @ 1 g)lglall oY plgl Jg

solution: S Jinally gl Jlmally il o oMl 50 &6 gamo sty ol o (0
a) Cluster e B3 e garma 5 0 oMb B Jloie Ko U3 0 uipally Jaungially pisiial
b) Stratified Y § A
c¢) Random

L Allgde sl pluscl ol sY3 e dike Hlis ai @ Alxadl § (nSAka) a8y o (7
d) Systematic ) 2 ¢ e
oo p2illy Azl § Sl S (Wl g cdasill Isguall (e ke dala) Sl e (5

Tove K Jass Ol a3 (@ CITI B 13) Lo ddym0 g0 el
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1-4 Observational and Experimental Studies

. =l &
There are two types of studies: /\Jk-/'\ -
- a7

NJ_( cra-,>

Observatronal study: the res_earchers collects data from subjects
oa>N\ AS O

by only observing and has ho con’trgl on the conditions of the

experiments and tries to draw _conclusions based on the .
observations. BEUS\ S g Bt Ty

Example, the experimenter observed that number of babies on the
airplane that receive fluid during take off and landing that do not

~

cry. A-v-'f als
Experimental study: the researcher manlpulates one of the

variables and tries to determine how that influences other _
variables. J_P)!,_/s).xu.tu\‘ 2] Uad g, AR So U vt W, 2

Example, randomly select babies on the airplane to receive fluid
during take off and landing, to see if this going to prevent them
from crying.

For more information see pages 18-20 of Bluman’s Book
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1-4 Observational and Experimental Studies

EXAMPLE (Qbservational Study) bl

"Motorcycle owners are getting older and richer”.

SAEVN =00
Data were collected on the a_g_ s and_incomes of motorcycle
_. owners for the years ]ﬂand 1998 and then compared. The
z's’,\" findings showed considerable differences in the ages and incomes
of motorcycle owners for the two years. In_this study, the

researcher observed what had happened to the motorcycle owners
over a period of time. Jo 2, ,\&" s CAW G s 2 ar g ) ol
U\M\.l)' d}l.ﬂ = ol u;g\l(_‘
" el); ).ISI HJ).IS.‘LI)_IL'I\_.A])—I'\_IM;
21998 5 1980 h]“—d—l“—l)]—l] Zial yall h._x..m Jaag JLns\ e il m,u
B s .S.J._';'-‘-u..ul]_)rm M)E.a
O A Ul i) Al laaal e JAal g ) sl B
RL P
Soa Lo Ll e ¢ Al i ode &
el e By sae e Ay Al sl ol sl
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1-4 Observational and Experimental Studies

Ld
-, Ld l)
oz f s

EXAMPLE (Experimental Study)

Students are divided into two groups and had the students perform
as many sit-ups as possible in 90 sec. The first group was told only
to "Do your best,” while the secand group was told to try to
increase the actual number of sit-ups done each day by 10%. After
four days, the subjects in the group who were given the vague
i\rls/t@,c@ns to "Do your best” averaged 43 sit-ups, while the group
that was given the more specific instructions to increase the
number of sit-ups by 10% averaged 56 sit-ups by the last days
session. The conclusion then was that athletes who were given
specific goals performed better than those who were not given
specific goals.
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) 3l B30 Jslows Of &0 s gazmall (0 Al iy ¢"ger Syl Js" 0 Jatd S99 e gacnal
au.u}b& loped sde hﬂ}k&tb‘\ab‘ dayl g 0. %10 dewdy 092 Lﬁlbgplqudl ovglad! oyl
Gloglad Cili 1 degaznal ol g 3 eyl 43 "Jug> §lad Jdb" Lasle Clogas Cuacl Fl deganal
BV oWl e § Clabaiel oyl 56 ghsugia 1 710 dudy poglend] ©lizyad 3 83b3) lipond 8]
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1-4 Independent variable Vs Dependent variable

Statistical studies usually include one or more independent
variables and one dependent variable.

- ™

Jar—>"
The independent variable: is being manipulated by the
researcher. The independent variable is also called the .

. Iy - - \
explanatory variable. o>V ‘J'-’ Soy S pI1 o VAL
U
The dependent variable: or outcome variable is the resultant
variable. Thus, the outcome variable is the variable that is studied

to see if it has changed significantly due to the manipulation of the
_ﬁﬁpﬂn.dﬂnuaﬂab'e _{V‘fUG Vol o..’fd- A\, ,-,JU,JIJ\.)-'C\

Jal—s\ J\'....J-l posat
For more information see pages 18-20 of Bluman’s Book ~ -
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1-4 Independent variable Vs Dependent variable

EXAMPLE 1-6 Experimental Design (o) (®) (e
Researchers randomly assigned 10 people to each of three
different groups. Group 1 was instructed to write an essay about
the hassles in their lives. Group 2 was instructed to write an essay
about circumstances that made them feel thankful. Group 3 was
asked to write an essay about events that they felt neutral about.
After the exercise, they were given a questionnaire on their outlook
on life. The researchers found that those who wrote about
circumstances that made them feel thankful had a more optimistic
outlook on life. The conclusion is that focusing on the positive
makes you more optimistic about life in general. Based on this

study, answer the following questions.

a) Was this an observational orlexperimental)study?

b) What is the{ndependent)variable? €554/ +ype _

c) What is the dependentjvariable? +.e scove of quéstionnare
d) What may be a[confounding variablg|in this study? 43¢ - in@mé - Job
e) What can you say about the sample size? N= 20

f) Do you agree with the conclusion? Explain your answer.
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1-4Independent variable Vs Dependent variable

solution:
a) This is an experimental study since the variables (types of
essays written) were manipulated.

b) The independent variable was the type of essay the participants
wrote.

c) The dependent variable was the score on the life outlook
questionnaire.

d) Other factors, such as age, upbringing, and income, can affect
the results; however, the random assignment of subjects is helpful
in eliminating these factors.

e) In this study, the sample uses 30 participants total.
f) Answers will vary.
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1-5 Computers and Calculators

Statistical Packages Lo o) o5 o> ol ¢
Sles¥t & Lase ™o
m Excel, SPSS, MINITAB, SAS and the TI-83 grag’hing
calculator can be used to perform statistical computations.

m Students should realize that the computer and calculator

merely give numerical answers and save time and effort of
doing calculations by hand.
|
op P ;_f"

A
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HOMEWORK:Chapter 1
m Exercises 1 -3: page 17 (5-10, 11-16).
m Exercises 1-4: page 24 (15-18, 19-22)
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