Introductory Statistics

for OT 521, RC 521, ES 532

Fall 2001

Instructor: Machiko R. Tomita Ph.D.


·  A graduate level, 3 credit lecture and lab course

· Graduate standing is required.

This course will introduce concepts of basic statistics that are frequently used in exercise science, nutrition, occupational therapy, physical therapy, communication disorders and sciences, rehab medicine, nursing, and other health related professions. This course is the first of a sequence of courses designed to provide professionals with the requisite knowledge and skills to plan, conduct, and interpret statistical methodologies necessary to conduct sound research on health issues. Students will gain knowledge in interpreting statistics, in choosing appropriate statistics, and in developing the skills for statistical analysis using SPSS.   


Time: 4:00 – 7:00 PM on Wednesday


Place: 630 Kimball Tower


Instructor: Machiko R. Tomita, Ph. D.



        613 Kimball Tower



        Phone: 829-3141 Ext. 153



        e-mail: machikot@acsu.buffalo.edu
 
Office Hour: By appointment only

Teaching Assistant : Vidya Sundar  



         518 Kimball Tower


         Office hour: 10:00 – 12:00 Monday





       10:00 – 12:00 Friday



         e-mail: vsundar@acsu.buffalo.edu

Textbooks and Statistical Software

Required: Munro, B.H.  (2001) Statistical Methods for Health Care Research (4th edition). Lippincott.  $44.95 (new)  $ 33.95 (used)

Required statistical software: SPSS 9.0 or above in 206 Diefendorf, any CIT

  



    computing site, and nursing lab. 




    University bookstore on North Campus sells SPSS

10.0 version, Graduate pack (full package) for

$175. Don’t purchase the student version, which is $72.  This student version does not have ANOVA and other important statistics that you need in the course subsequent to this course. 

Suggested SPSS book: George and Mallery, (2000) SPSS for Windows, Step by

 


      Step (2nd ed.) Allyn and Bacon. $43.00 (new)

Course Activities

This course involves lectures, computer lab participation, readings of assigned pages in the text book, quizzes, assignments, and exams. 

Lecture


The class mainly takes the form of lectures. These lectures are designed to (1) introduce basic statistical concepts, (2) highlight the important information in the text book and not in the text book, and (3) provide additional explanations where students have difficulty.  A handout reviewing the outline of each lecture often accompanies the lecture.   Students need to bring their own calculator. 

SPSS Lab


In the early stage of this course, the TA will give students hands on

SPSS operating instructions in the nursing computer lab.  Students need to bring their own floppy disk.

Reading assignment


Students are expected to read assigned pages in the textbook in order to review the lecture material.

Quiz


A total of 4 quizzes will be given, based on the content of lectures

provided previous to the quiz. Format varies.  The instructor will grade them.

Assignment/homework


Total of 11 homework assignments which require computation, using SPSS will be given. But 1 homework that has the lowest score will be dropped for grading.  Each student is required to submit all assignments individually but forming a study group is highly encouraged.  The assignments will very often require literature searches in a student’s major field and the article should be related to a student’s possible thesis topic. The article also should be submitted along with the assignment.  (Make two copies for yourself and for the instructor.)

Content of the assignment will be explained in class. 

Assignments will be due the following class.  Read the grading system section for late submissions. 

Students are required to review the instructor’s remarks. 

The instructor will grade them.

Exams


The mid-term exam covers all of lectures prior to the exam and the final

exam consists of 25% of lectures prior to the mid-term and 75% of lectures after the mid- term.  Format is a combination of multiple choice and short

answers. The instructor will grade them.

Exams include SPSS operations. An open book policy is applied for SPSS operation. 

Questions 

If you have questions about content of lectures, your first contact person is the TA.  If you still have problems, the TA will send you to the instructor. 

If you want to discuss about your grade, contact the instructor not the TA.

Grading system


Minimum of grade B is required to pass this course.


Only the students who earned B or above can take OT 522/RSC 522. 


In the event of failure, repeating this course is allowed in the following

           year.

10 assignments to submit* 
25%


 4  quizzes


   
20%


 Mid-term exam


25%


 Final exam



30%

* All late submission of required assignments will be penalized by

             subtracting one point each day from the earned score. 

* There are a total of 11 assignments but the one homework with the

              lowest score will be dropped for grading. 


**No extra assignments/points will be given to raise the total points. 



If total points are:


Final grade will be:



A




90.00 – 100

B+




85.00 – 89.99

B




80.00 – 84.99

C+



           75.00 – 79.99

C




70.00 – 74.99

D




60.00 – 69.00

F




0  - 59.99

Class Schedule: Fall 2001

Subject to change

	Week
	Date
	Content
	Reading 

Assignment

After class
	Assignment

Homework

	1
	8/29
	Introduction, Organizing and Displaying data

SPSS: Creating a data file
	Ch. 1
	#1 choose an article. SPSS

	2
	9/5
	Univariate descriptive statistics

SPSS: Descriptive statistics - Frequencies
	Chs.2 
	#2 choose an article, SPSS 

	3
	9/12*
	Quiz 1(Classes 1 & 2), Hypothesis

Simple Correlation

SPSS: Descriptive statistics – Descriptives, Correlation
	Ch.3

Ch.10
	#3 SPSS

	4
	9/19
	Inferential statistics

SPSS: Graphs & Distributions
	Ch.3
	# 4 choose an article, SPSS

	5
	9/26
	No class 
	
	

	6
	10/3
	Quiz 2 (Classes 3 & 4),

Comparisons of two groups, parametric statistics

SPSS : t-tests
	Ch. 5
	# 5 choose an article, 

SPSS

	7
	10/10
	Comparisons of two groups, nonparametric statistics 

SPSS: Nonparametric tests
	Ch.4 
	#6 choose an article, SPSS

	8
	10/17
	Mid-term exam (Classes 1- 4, 6, & 7)
	
	

	9
	10/24
	One-way ANOVA

SPSS: One-way ANOVA
	Ch.6
	#7 choose an article, SPSS

	10
	10/31
	Post-hoc test

SPSS: Post-hoc
	Ch. 6
	# 8 choose an article, SPSS

	11
	11/7*
	Nonparametric tests to compare more than 2 group means

SPSS: Kruskal-Wallis
	
	# 9 choose an article

SPSS

	12
	11/14
	Quiz 3 (Classes 9, 10, & 11), Repeated measures of ANOVA

SPSS: Repeated measure of ANOVA
	Ch.9
	#10 choose an article

SPSS

	13
	11/21
	Fall recess- No class
	
	

	14
	11/28
	Quiz 4, (Class 9 & 12),

Chi-square

SPSS: Cross tabs
	
	#11 choose an article

SPSS

	15
	12/5
	Regression

SPSS: linear regression
	Ch.11
	

	16
	
	Final Exam (Before Mid-term 25% & After Mid-term 75%). TBA
	
	


* Statistics will be taught by the TA.

Handout for week 1

Introduction

(In this outline, if you see bold letters, you should know their definitions.)

1. Types of Scientific Research

Qualitative research

Quantitative research (statistics is used)

Descriptive research (case, study, normative research, survey, 

      evaluation, historical research )

Correlational research (correlational research, predictive research,

 

survey, cohort/case-control studies, methodological research)

 Experimental research (experimental randomized controlled trail, 

             sequential conical trial, single-subject design, meta-analysis)

 “Statistics” originally meant quantitative information about the government or state --- “state-istics.” 

· The title of the study was “Relationship between cognitive level and number of assistive device use among community-based frail elders.”  This study is most likely ___________.

· Reliability and validity of Community Assessment Form was the purpose of the study. This is a _________________.

· Health status among Hispanic school-aged children in 1900s.  This type of research is ___________________.

· The title of the research was “ Use of electrical simulation to enhance recovery of quadriceps femoris muscle force production in patients following anterior cruciate ligament reconstruction.”  This is probably __________________.

2. Purpose of Statistics

Base on the study sample, draw a conclusion about the population 

In order to describe characteristics of the sample, we use statistic 
and to do for the population, we use parameter.  

But in most cases, the population parameters are not known and

must be estimated from the sample statistics. 

· The mean of the mid term of this stat class was 91.4, the minimum was 78.0 and the maximum was 100. This numerical summary 

is a ____________.

· Based on the 5% of the SUNY grad students, we found 10% liked a statistics course, although 90% said it is important for research. This numerical summary is a _____________.  

3. Types of Statistics

Descriptive statistics

   The purpose of descriptive statistics is to summarize data.


Frequency and percentage such as  

      
Gender  (male 40, 50%; female 40, 50%)   



Mean and standard deviation such as 


        
Age (mean = 67.5, standard deviation = 7.0)


 Summary tables such as Table 1-3 (Text p.10)

Graph and charts (histogram, polygon, stem and leaf plot, etc.   (Text pp. 12 – 22)


     In histogram,

       for continuous data, the bars should touch.


       For discrete data, the bars should not touch. 

Stem and leaf plot

A way of recording the value of a variable, created by John

 Tukey, that presents raw numbers in a visual, histogram-like

 display. 

	Stem
	Leaf

	90
	0 3 3 4 4 6 7 9

	80
	0 0 0 2 2 2 4 4 4 6 6 6 7 7 7 7 8 8 8 9

	70
	2 2 3 3 3 4 5 5 5 5 6 6 8 8 8 8 8 9 9 

	60
	8

	50
	3 6


           Inferential statistics 

Inferential statistics consist of a set of statistical techniques that provide predictions about population characteristics based on information in a sample from that population.  The primary focus of most research is the parameters of the population under study; the sample and statistics describing it are important only insofar as they provide information about the population parameters. 

If you see p-value in a research article, that is inferential statistics.

For example, t-test has a result such as t= 2.45, p= .025 and 

F-test (ANOVA, regression, etc.) has a result such as F = 4.15, p<.001.

4. Types of Measurement Scale
 
 

In order to use statistics, data should be measured. A variable is a characteristic being measured that varies among the persons, events, or object being studies. 

Age, gender, height, weight, grip strength, vision, range of motion, level of depression, types of excise, and blood pressure are variables.  They are measure by either one of four scales.  Both independent variables and dependent variables should be described, using the following four scales. 

a. Nominal Scales 

They are categorical or qualitative scales. 

Examples are : _____________  _____________  ______________

b.  Ordinal Scales

They are categories and also can be ordered in some meaningful way.

Examples are: ______________ _____________ _______________

c.  Interval Scales

The distances between these ordered category values are equal. 

However, the zero point is arbitrary. A good example is Fahrenheit thermometer. Mercury rises in equal intervals called degrees but the zero point on the scale would be 32 degrees below the freezing point of water. You can add and subtract but multiplication and division do not make sense. 

d.  Ratio Scales

This scale has all the chrematistics described above and the zero point means non-existence.

Examples are: ____________ _____________ ________________. 


There are discreet and continuous intervals.  For example, the number 

of children is discreet variable (there are gaps in values) and temperature,

height, weight, are continuous variable. 

SPSS Class work # 1

SPSS is a complete powerful program that is capable of conducting almost any type of data analysis that is used in social sciences. SPSS uses a spreadsheet for entering and editing data. Students are requested to bring their own floppy disks if they are working in the Nursing lab. 

Task: To create a new data file called “stat1” and save it. The raw data contains information on the age, gender, height (in inches), weight (in lbs) and number of working years (in the current job) of employers in a company for a study on back pain and its relation to work. (Bold letters indicates variable names). 

Before you enter the data, convert text from data to numbers, i.e., Male = 1 and Female = 2 in this case. 

Creating a new data file

Turn on the computer

Insert the Floppy disk in the A drive

Go to Start

Programs

SPSS 

Select “type in data” and click “OK”

The following is the raw data

	Case
	Age
	Gender
	Height 
	Weight
	Workyrs

	1
	43
	M
	74
	169
	21

	2
	26
	F
	68
	152
	02

	3
	33
	F
	71
	143
	07

	4
	24
	M
	61
	131
	03

	5
	51
	M
	59
	174
	12

	6
	53
	M
	77
	182
	32

	7
	47
	F
	69
	210
	26

	8
	30
	M
	72
	196
	05

	9
	41
	M
	69
	187
	20

	10
	46
	F
	55
	233
	14


Before entering the data 

1. Go to data on the menu bar

2. Click on “var” on column 1

3. Type “case” in variable name instead of  “var00001” 

The name of the variable could be up to eight characters in length but should not contain a space between the characters. 

4. Click “type” under “change settings” menu

5. Type: numeric (default)

6. Change decimal place to “0” from “2”

7. Click continue

8. Click OK

********

1. Click on “var” on column 2

2. Go to “data” on menu bar

3. Click “define variable”

4. Variable name: age

5. Type: numeric (default)

6. Decimal place: 0

7. Continue

8. OK

********

1. Click on “var” on column 3

2. Variable name: gender

3. Type: numeric (default)

4. Decimal place: 0

5. Continue

6. OK

7. Click on labels

· Variable label: Gender

· Value: 1

· Value label: male

· Click add

· Repeat same process, but now

· Value: 2

· Value label: Female

· Click add

8. Continue 

9. OK

********

Select “var” on column 4

Repeat the above process

Variable name: Height

Decimal place:0

********

Column 5

Variable name: Weight

Decimal place: 0

********

Column 6

Variable name: Workyrs

Decimal place: 0

Print out the results and save the file to your disk. If you made a mistake, make the necessary changes and save the data again.

Assignment 1 (Due: Sept. 5) (2.5 points)

Please write your answer legibly.  

Part I 

Throughout this course, you will collect recent (1990 – present) articles that are related to your research interest. This week’s assignments are to 1) to identify your research interest, 2) choose a research article related to your research interest, 3) read the abstract and identify a type of research, and 4) list eight variables used in the text, and identify scales that measured those variables. 

Attach the article. 

Part II: SPSS

Task: Create an SPSS data file that contains the student’s ID number, sex, year in school, previous GPA and final exam points. Save and print the results and attach it to your assignment. 

	Case
	ID
	Sex
	Schoolyr
	GPA
	Finlscor

	1
	973427
	M
	4
	3.19
	65

	2
	390203
	F
	2
	2.98
	61

	3
	703740
	F
	3
	3.58
	83

	4
	345601
	M
	4
	1.80
	49

	5
	768995
	M
	1
	2.88
	72

	6
	807963
	F
	2
	3.13
	80

	7
	467806
	M
	3
	3.98
	98

	8
	988808
	F
	1
	1.50
	57


Hint: Decimal place for GPA is 2

