
“Statistics for Social Workers”.

In Section 1 of this course you will cover these topics:
Introduction

Frequency Distributions And Graphs

Measures Of Central Tendency And Variability

Topic : Introduction

Topic Objective:

At the end of this topic students will be able to:

 Initial or reinforced mastery of some research terms and concepts necessary for an

understanding of statistical analysis.

 Appreciation of the importance of statistical analysis to evidence-based practice.

 An understanding of how the quality of measurement can affect the credibility of research

findings.

 Knowledge of the different functions that statistical analysis can perform.

 Understanding of the different types of relationships that exist between or among variables.

 Understanding of how the ways in which a variable is measured can affect the level of

measurement that is produced.

 An understanding of how qualitative data consisting of words can sometimes be converted

into quantitative data for purposes of statistical analysis.

Definition/Overview:

Statistical analysis: Statistical analysis can only provide valid findings if there have been

good measurement. For example, statistical analysis might suggest useless (if not dangerous)

conclusions regarding the effectiveness of Treatment Method A relative to the effectiveness

of Treatment Method B if the dependent variable "treatment success" was not consistently

and accurately measured.
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Key Points:

1. Constant

A constant, by definition, does not vary over time or among subjects. It is shared by all of

them. A variable takes more than one form, state or type (for example, hair color, age, gender

or sexual orientation among people).

2. Dependent And Independent Variable

 The dependent variable. The independent variable. The outcome variable and predictor

variables (respectively).

 It is also unbiased. Therefore, it measures what it is claimed to measure.

 For example, answers to a Graduate School Interest questionnaire, efforts to strengthen one's

graduate school application, or date that a graduate school application was completed.

3. Variables

 Differences in kind or quality, for example, male and female for the variable gender.

 Different measurements that the variables can assume which are expressed in numbers and

reflect differing quantities of the variable, for example, 2 - very interested, 1 - somewhat

interested, and 0 - not interested responses to a question about client willingness to participate

in a new program (ordinal); scores of 80, 87, or 90 on a standardized test (interval); or zero

through 6 to indicate the number of times married (ratio).

 It is possible to consistently rank order the values of the variable, for example, 0 - never, 1 -

occasionally, or 2 - frequently for the variable movie attendance.

 A fixed, absolute and non-arbitrary zero point that corresponds to a point where no quantity

of the variable exists. For example, the variable number of previous clinic visits is ratio level

since the value 0 would actually mean the absence of the variable (no clinic visits).

 The variable would be nominal if the values attended and not attended were used. If the value

categories used were elementary school, middle school, high school or college, it would be

ordinal. If only persons who had attended were included and number of years attended was

used, the variable might be regarded as interval. If people who never attended any school

were included and the number of years completed was used, it might be regarded as ratio. (In
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the latter two examples it might be argued that the measurement is only ordinal, since the

number of years attended would undoubtedly involve some "rounding" up or down.)

4. Descriptive Statistical Analyses

Descriptive statistical analyses are methods to summarize the ways that variables are

distributed within a sample (or population). They are also known as data reduction.

5. Inferential statistical analyses

Inferential analyses are used to help us to decide how safe it would be if we were to infer that

what we have learned about relationships between or among variables within a sample would

hold true within its population. For example, they might help the researcher to decide if the

relationship between age and grades within one section of a research course is a relationship

that exists among all students who take the course. Another method to classify statistical

analysis is as univariate, bivariate or multivariate, depending on the number of different

variables in the analysis. Ordinal, since the degrees can be rank-ordered, but do not reflect

equal intervals. For example, if the variable social work education were operationalized as

the college or university where the highest degree was awarded, it would be nominal. If

operationalized as number of years of social work education completed, the variable might be

regarded as interval or ratio.

6. Qualitative Data

The qualitative data in the form of words would first have to be transcribed and then

converted to variables and their values or value categories. For example, we might ask

different people to review the transcriptions and indicate when they saw words or phrases that

reflect confusion, frustration, excitement, boredom, etc. Then we could perform statistical

analyses to see if there is support for a research hypothesis, for example, that males in a

course on statistics are more likely to display certain emotions while females are more likely

to display other emotions. However, the measurement (involving coding and/or content

analysis) might be quite subjective and lack validity. Even if the class could be considered a

representative sample (which it is unlikely to be), any conclusions drawn from the analyses

would be very questionable.
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Topic : Frequency Distributions And Graphs

Topic Objective:

At the end of this topic students will be able to:

 An understanding of several ways that data can be organized and displayed.

 An appreciation of how frequency distributions can be used to help the reader of a report to

visualize how values or value categories of a variable were distributed.

 The ability to select the kind of frequency distribution that is best able to communicate

needed information to the reader.

 An understanding of the ethical importance of selecting tables and graphs that portray data

accurately and do not misrepresent them.

 The ability to correctly select and construct several of the most commonly used graphs.

 The ability to read and interpret some of the more common graphs presented in articles and

reports of research.

Definition/Overview:

Array: An array displays raw data in order from highest to lowest. Raw data have not been

sorted to form an array. Of course, raw data must be ordinal level or higher to be able to form

an array.

Key Points:

1. Array

 It contains the absolute number of cases with a given value but also the total number of cases

with that value or smaller (or that value or larger). For example, it could tell the 8 reader of a

report how many social work students in a course section are 25 years old or younger.

 A cumulative percentage distribution.

2. Intervals

 The intervals are too large and lack homogeneity. For example, in this hypothetical study, it

would be a mistake to treat the difference between one interview and ten interviews as if it

were meaningless. Perhaps, a category of over 20 (21 or more) would be somewhat less
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problematic in this respect because, conceptually, anything over 20 interviews might be

considered "long-term." There is no comparable concept that encompasses the range 1-10.

 Fifty percent seems to imply that a large sample was used (perhaps, 100 or more) and that

percentage is being reported for clarity. A less misleading statement (which seems to better

communicate the findings and leaves readers to draw their own conclusions about the value

of the research findings) would simply report the raw numbers (4 of 8). They require no

additional explanation.

 There is a space between the bars suggesting the presence of nominal data.

 Example 20% and 72 degrees.

 They suggest equal intervals between values, which is not the case with ordinal data.

3. Graphs

 The primary purpose of graphs is to communicate research findings accurately and honestly.

 We could use two pie charts (one for each year), a bar chart with two bars or a line diagram

with two lines, one for each of the two years.

 (a) 80%; (b) about 38.6%. (e) Nominal. They reflect only different "kinds" of majors that

cannot be rank-ordered in any way.

 (a) ordinal level; (b) Perhaps neither, if the researcher only seeks to find out how satisfied

they are with the program. However, it could be considered dependent (or outcome),

assuming that it has been hypothesized that certain other (independent or predictor) variables

may relate to different satisfaction levels and the researcher is seeking support for this

research hypothesis; (d) 55 completed the survey; they should be considered a sample. (i);

Answers will vary. (j) The results could be used to suggest almost anything. This can be used

as an example of how one can "lie with statistical analysis."

Topic : Measures Of Central Tendency And Variability

Topic Objective:

At the end of this topic students will be able to:

 An understanding of what central tendency is and what it communicates to the reader of a

research report.

 Knowledge of the criteria for selecting the mode, the median and/or the mean.
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 An understanding of the purpose of measures of variability and what they communicate to the

reader.

 Knowledge of conditions under which each of the measures of variability are most

appropriately used.

 The ability to visualize the overall distribution of the values or value categories of a variable

if central tendency and variability are provided.

 An understanding of how ethical issues can enter into the selection of measures of central

tendency and variability.

 A beginning understanding of how measures central tendency and variability are used in

inferential statistical analysis.

Definition/Overview:

Central Tendency: In statistics, central tendency is an average of a set of measurements, the

word average being variously construed as mean, median, or other measure of location,

depending on the context. The term is used in some fields of empirical research to refer to

what statisticians sometimes call "location". A "measure of central tendency" is either a

location parameter or a statistic used to estimate a location parameter.

Variability: In statistics, (statistical) dispersion (also called statistical variability or variation)

is variability or spread in a variable or a probability distribution. Common examples of

measures of statistical dispersion are the variance, standard deviation and interquartile range.

Key Points:

1. Central Tendency

 It has two peaks of equal or near equal height. The mode is simply the most frequently

appearing value in the distribution. As such, it can occur among the highest or lowest values.

The median, however, always assumes a point between extreme values and is not likely to

approach either extremely high or extremely low values.

 It is less likely to be affected by the presence of atypical low or high values (outliers).

 Because it uses the value for each case in its final calculation.

 It uses actual case values in its computation (as does the mean), yet it does this only after

eliminating the influence of outliers (as does the median).
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 When scores (such as those assigned to graded assignments) are not equally weighted.

 Because sometimes only one measure gives a distorted picture, more than one can help the

reader to better visualize the entire distribution of data (for example, for describing the

variable annual salaries of professional baseball players).

 It is based upon only two values, the maximum value and the minimum value. If one or the

other is very inconsistent with most other scores (it is an outlier), the range can be easily

influenced and will present a misleading picture of the variability of case values.

2. Interquartile Range

 The interquartile range is preferable in such instances, because a few extremely high or low

values cannot distort it as they would the range. The actual highest or lowest values are not

used when it is computed.

3. The Mean Deviation, Variance And The Standard Deviation

 It makes full use of the available measurement precision.

 It would make it large, thus suggesting more variation than is typical for most cases.

 The data set with the larger standard deviation (12) would contain much more variability than

the data set with the smaller standard deviation (3).

 The mean would increase by 10 (as would the mode and the median), but the standard

deviation (or any other measure of variability) would not change.

 The mode was 98; the median was 78; the mean was 73.8; the range was 66; the variance was

537.03 and the standard deviation was 23.In section 2, the mode was 87 and 98; the median

was 77; the mean was 76.4; the range was 56; the variance was 333.11 and the standard

deviation was 18.A variety of discussions of these findings would be appropriate.

 Answers will vary.

 Even if a mean can be computed (as when numbers such as rankings are assigned to

measurements of the variable), the intervals between the values still are not equal. The mean

therefore would not be an accurate representation of central tendency.

 The median, because of the presence of the outliers; the mode, because the data would be

nominal; the median, because the data would be ordinal.

 Agency A has a stable, senior, work force that is quite normally distributed. Agency B has a

less experienced work staff with a few relatively senior employees. Agency C has the least
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experienced staff. It has a large number of very new employees and (like Agency B) it has a

few relatively senior employees.

 It is a graph that portrays the 25th percentile, the median (50th percentile, the 75th

 Percentile and outliers for the distribution of the values of a variable.

 In Section 2 of this course you will cover these topics:
The Normal Distribution

The Basics Of Hypothesis Testing

Sampling Distributions And Testing The Null Hypothesis
Topic : The Normal Distribution

Topic Objective:

At the end of this topic students will be able to:

 An understanding of the characteristics of the normal distribution and of the meaning of

skewness and kurtosis.

 An understanding of what a z-score is.

 A better understanding of both how a standard deviation is computed and what it

communicates about the distribution of a variable.

 The ability to find the corresponding percentile for a raw score for variables that are normally

distributed and the mean and standard deviation are known.

 The ability to visualize or reconstruct the distribution of a normally distributed variable when

the mean and standard deviation are given.

 The ability to find the raw score that corresponds to a given percentile when the mean and

standard deviation for a variable are known.

Definition/Overview:

Normal Distribution: The normal distribution, also called the Gaussian distribution, is an

important family of continuous probability distributions, applicable in many fields.

Key Points:

1. Normal Distribution

 It has a "tail" to the right suggesting the presence of a relatively few outliers with high (large)

measurements of the variable.
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 It is symmetrical and bell-shaped. The mode, median and mean all occur at the same point

(the middle).The tails of the curve approach but never touch the horizontal axis.

 Virtually all values fall within three standard deviations of the mean.

2. Positively skewed

 Positively skewed, since most people will have been married between zero and two times, but

there are likely to be outliers to the right (those married many more times).

 Underweight, since he or she is near the median for height, but well below it for weight.

 Many answers would be appropriate, but some of the most obvious ones would relate to the

interpretation of results of standardized testing performed on clients or for forming

homogeneous treatment groups of clients who are in the top or bottom percentiles for

variables such as aggressiveness, assertiveness, etc.

3. Amount Of Variability (Dispersion)

 It depends upon the amount of variability (dispersion) of the variable. If, for example, scores

vary between zero and 25, the three measures of central tendency are close enough to each

other for the variable to be considered normally distributed. But if scores vary between 11

and 14, they would suggest a negatively skewed distribution.

 (a) 4.36%; (b) 40.99%; (c) 1.18; (d) - .55 and +.Note that the numbers in the table have been

rounded off.

 First subtract 50.00 (the percentile of the mean) from 75.00 to get 25.00 (the percent of the

normal distribution between the mean and the raw score that is being sought. Then find the

number closest to 25.00 in the body of the table of the normal curve on page 68 (24.86). Find

the z score that corresponds to this number (.67). We now have three parts of the z score

formula the z score, the mean, and the standard deviation, and can solve the equation

algebraically for the raw score that is sought (X).

Topic : The Basics Of Hypothesis Testing

Topic Objective:

At the end of this topic students will be able to:

 A knowledge of the alternative explanations for an apparent relationship between variables.
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 An understanding of the relationship between hypothesis testing and probability.

 An understanding of the null hypothesis and the role it plays in statistical testing.

 An understanding of what a p-value means in regard to an apparent relationship between

variables.

 An understanding of the meaning of statistical significance and its relationship to sampling

error.

 An understanding of the danger of attributing too much importance to a finding of statistical

significance.

Definition/Overview:

Hypothesis Test: A statistical hypothesis test is a method of making statistical decisions

using experimental data. It is sometimes called confirmatory data analysis, in contrast to

exploratory data analysis. In frequency probability, these decisions are almost always made

using null-hypothesis tests; that is, ones that answer the question Assuming that the null

hypothesis is true, what is the probability of observing a value for the test statistic that is at

least as extreme as the value that was actually observed? One use of hypothesis testing is

deciding whether experimental results contain enough information to cast doubt on

conventional wisdom.

It is a key technique of frequentist statistical inference, and is widely used,[citation needed]

but also much criticized. The main alternative is Bayesian inference.

The critical region of a hypothesis test is the set of all outcomes which, if they occur, cause

the null hypothesis to be rejected and the alternative hypothesis accepted. It is usually

denoted by C.

Key Points:

1. Hypothesis Test

 Rival hypotheses, design bias, and sampling error.

 Chance, a fluke occurrence or just plain luck.
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2. Type I and Type II

 Both Type I and Type II are errors made in drawing conclusions regarding the relationship

between variables beyond a research sample. A Type I error occurs when one concludes that

two variables are related when, in fact, they are not. A Type II error refers to concluding that

two variables are unrelated when, in fact, they are related. Methods to reduce the likelihood

of committing one increase the likelihood of committing the other.

 There is no relationship between age and political party preference.

3. Null Hypothesis

 The null hypothesis is that two variables are really unrelated beyond a research sample and

that any relationship within the sample can be explained by sampling error. A hypothesis

acquires statistical support when it can be demonstrated that sampling error is an unlikely

explanation for the apparent relationship, that is, when there is sufficient statistical evidence

to reject the null hypothesis.

 It means only that we are reasonably certain that we are safe in declaring a relationship

between variables; we can demonstrate mathematically that the likelihood of sampling error

having produced the apparent relationship is quite small.

 We might use a level other than .05 when the consequences of drawing an erroneous

conclusion (Type I or Type II error) are sufficiently great to justify using another level.

 When the consequences of committing a Type I error are relatively minor, a level such as

 .10 might suffice. If a Type I error is viewed as less acceptable (for ethical or other reasons)

we might choose a more "demanding" proof of a relationship, such as .01 or .001.

 Examples from potential research studies will vary.

 A greater likelihood of a true relationship is suggested by .01, which suggests only a one

percent likelihood that sampling error is the explanation for the relationship between

variables within a research sample. With .10, the likelihood would be 10 percent that

sampling error might have produced it.

4. Chance, a Fluke Occurrence

 Answers will vary, but they are likely to discuss the importance of job satisfaction, the

possibility of sexist personnel practices and other matters relative to the cost of any actions

taken.
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 Answers will vary, but they should reflect an understanding of the difference between a

statistically significant relationship between variables (one that is unlikely to be the work of

sampling error) and a meaningful or substantive one. Most students will conclude that the

additional personnel costs of treatment B do not justify its slightly lower rate of readmission.

Discussion of answers might lead to an emphasis on the importance of effect size in assessing

research findings.

 Answers will vary, but they are likely to emphasize the fact that, because the null hypothesis

cannot be rejected, it would be unethical to conclude that either agency is any more effective

than the other.

 Answers will vary, but they are likely to emphasize the statistically significant difference

between results of the two treatments and the fact that, if other competing explanations have

been controlled, the null hypothesis should be rejected. Treatment A really may be more

effective.

Topic : Sampling Distributions And Testing The Null Hypothesis

Topic Objective:

At the end of this topic students will be able to:

 An understanding of what sampling distributions are and how they relate to statistical

inference.

 An understanding of why smaller samples are likely to contain more sampling error than

larger ones.

 An understanding of the standard error of the mean and how it differs from the standard

deviation.

 An understanding of what a rejection region is and how it helps us to determine whether there

is support for either a one-tailed or a two-tailed research hypothesis.

 Knowledge of how to construct a 95% or 99% confidence interval for a sample when the

population mean and standard deviation of a variable are known.

Definition/Overview:

Sampling Distributions: In statistics, a sampling distribution is the probability distribution,

under repeated sampling of the population, of a given statistic (a numerical quantity

calculated from the data values in a sample).
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Null Hypothesis: In statistics, a null hypothesis (H0) is a plausible hypothesis (scenario)

which may explain a given set of data. A null hypothesis is tested to determine whether the

data provides sufficient reason to pursue some alternative hypothesis. When used, the null

hypothesis is presumed sufficient to explain the data unless statistical evidence, in the form of

a hypothesis test, indicates otherwise that is, when the researcher has a certain degree of

confidence, usually 95% to 99%, that the null hypothesis does not explain the data. It is

possible for an experiment to fail to reject the null hypothesis; in this case, the null hypothesis

is considered sufficient to explain the data and no alternative hypothesis needs to be devised

or tested. Rejecting the null hypothesis does not show that any particular alternative

hypothesis explains the data; merely that it is reasonable to devise alternative hypotheses that

may explain the data better.

Key Points:

1. Sampling Distributions

 Examples will vary. However, they should reflect the principle that sampling error is likely to

be greater with smaller samples than with larger ones

 Sampling distributions provide a description of the amount of variability within an infinite

number of random samples of a given size. By comparing a measurement of a variable within

a research sample of a given size with its sampling distribution, we can determine the

mathematical probability that it may have been produced by sampling error. If that

probability is quite low, it is reasonably safe to infer that something else (besides sampling

error) may have produced the measurement. That "something else" may have been our

independent variable; but it may also have been some other variable or a design flaw.

2. Frequency Distribution

 It is what a frequency distribution of means from an infinite number of samples of a given

size would look like. Since the distribution thus constructed would be a normal curve, it

allows us to determine (using z scores) just how much the mean of a sample would have to

differ from the mean of the population for the difference to be unlikely to have been produced

by sampling error. For a two-tailed hypothesis, the sample mean would have to be at least (+

or -) 1.96 standard deviations from the mean to achieve the .05 level of significance. For a

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

13
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



one-tailed hypothesis, it would have to be at least 1.65 standard deviations from the

population mean (in the direction predicted).

 The answer should be based on the central limit theorem that states that, if the size of samples

drawn is fairly large (30 or more), the sampling distributions of means of an infinite number

of samples will be normally distributed, even if the variable's distribution is fairly skewed

within the population. It is based on "the long run."

3. Parameter Estimation

 Parameter estimation allows us to determine the likelihood (probability) that the mean of a

population (true mean) falls within a certain range. It is based upon a measurement of a

research sample (a statistic). Thus, it allows us to have some idea of the characteristics of a

population in relation to some variable based upon the study of just a random sample of cases

of a given size drawn from the population.

4. Rejection Region

 A rejection region is the area in the sampling distribution of a variable that, if it contains the

mean of a sample, suggests that it is safe to reject the null hypothesis, that is, to conclude that

sampling error is unlikely to have produced a difference between the sample and its

population. It is based on the rejection level selected for use and whether the research

hypothesis was one-tailed or two-tailed. A confidence level is an estimate of the probability

that the true population parameter lies within a certain confidence interval. A confidence

interval is a range where we would estimate that a population parameter would fall, based

upon a measurement of a sample (statistic). Examples will vary.

5. Standard Error Of The Mean

 The standard error of the mean is the standard deviation of the population divided by the

square root of the size of a sample.

 In Section 3 of this course you will cover these topics:
Selecting A Statistical Test

Correlation
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Topic : Selecting A Statistical Test

Topic Objective:

At the end of this topic students will be able to:

 An understanding of the importance of selecting a statistical test that is appropriate for the

data being analyzed.

 Knowledge of those factors that influence the selection of a test.

 An understanding of the differences between parametric and nonparametric tests and the

conditions under which each is appropriate.

 An understanding of what makes one test more powerful than another and which factors can

be most easily influenced to increase or decrease statistical power.

 An understanding of how robustness may enter into the selection of a statistical test.

 An understanding of how either a too powerful analysis or one that is not powerful enough

can both produce research findings that are of little value.

 An appreciation of the importance of statistical power analysis for determining the optimum

amount of statistical power for a data analysis.

Definition/Overview:

Statistical Test: The test described here is more fully the null-hypothesis statistical

significance test. The null hypothesis is a conjecture made solely to be falsified by the

sample. Statistical significance is a possible finding of the test thatthe sample is unlikely to

have occurred by chance given the truth of the null hypothesis. The name of the test describes

its formulation and its possible outcome. One characteristic of the test is its crisp decision:

reject or do not reject (which is not the same as accept). A calculated value is compared to a

threshold, which is determined from the tolerable risk of error.

Key Points:

1. Inappropriate Test

 Use of an inappropriate test can cause the reader of a research report to wonder how many

other flaws there are in the research and, thus, to wonder whether any of the research findings

are valid.
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 Use of an inappropriate test can lead to erroneous conclusions that, if allowed to influence

social workers' practice, may negatively affect the worker's capacity to help clients. For

example, erroneous conclusions might result in the termination of effective services or in the

expansion of a service that is really not effective.

2. Rule Of The Instrument

 The "rule of the instrument" can result in the decision to choose to use a particular test with

which the researcher is most familiar, when another test might be more appropriate.

 Independence of observations, number of samples and independence of multiple samples all

are factors that suggest which test is appropriate. (While random samples and random

assignment to experimental and control groups are ideal, ethical and logistical constraints

often preclude their use.)

3. Distribution Of The Variables

The nature of the distribution of the variables within the population (normal versus skewed)

and the precision of available measurement (presumed measurement level) of the variables.

4. Operationalization

 If the operationalization is performed so that it yields data that are considered to be interval or

ratio level, it may be possible to use higher powered (parametric) statistical tests.

Operationalization that results in data that can only be considered to be lower level (nominal

or ordinal) will result in a more limited "menu" of appropriate tests (nonparametric) for data

analysis. Many examples would be appropriate.

 The more powerful test is more likely to identify a true relationship between variables or,

putting it another way, it is less likely to lead us into committing a Type II error than the less

powerful test. Statistical power analysis allows us to determine the sample size to use to have

the optimal amount of statistical power. If a sample has already been selected or we have no

choice in the size of a sample, it can tell us the probability of committing a Type II error with

the statistical analysis used, should we fail to reject the null hypothesis.
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5. Inferential Statistical Analysis

 In contrast, inferential statistical analysis can tell us the likelihood of committing a Type I

error, should we reject the null hypothesis. Together, they provide both sides of the risks

inherent when we decide to reject or not reject the null hypothesis. A test that is considered

robust is one that produces accurate results even if one or more conditions for its use are not

strictly met. Therefore, some tests are considered more robust (less demanding) than others.

 The strength of the actual relationship between variables, the potential for sampling error

within sample data (based on its variability within the population), the pre-determined

rejection level, whether a one or two tailed research hypothesis was used, and the size of the

research sample used.

6. Powerful Testing

 A test can be too powerful if it is almost certain to produce statistical significance, even if the

relationship between variables is very weak. This often occurs when a test is used with a

sample that is larger than that for which it is designed.

 A test can be not powerful enough if it fails to identify a meaningful, substantive relationship

between or among variables. When this occurs, our knowledge base is not advanced and we

will conclude erroneously that the variables are unrelated (a Type II error), thus misleading

the social work practitioner or other researchers.

 At least one variable (usually the dependent one) must be interval- or ratio-level. This

variable should be (roughly) normally distributed within the population and its variability

within different samples should be approximately equal. Cases should have been selected

independently through a random method.

7. Nonparametric Tests

 Many nonparametric tests require only nominal or interval level data that need not be

normally distributed. Many can be used with small samples as well. These are conditions that

frequently are present in social work practice research situations, as for example, when we

wish to test the effectiveness of different methods of practice intervention. While not

generally as powerful as parametric statistical analysis, nonparametric tests can be made

more powerful by increasing sample size.
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 They simultaneously examine the relationship among three or more variables, including those

that may be potentially confounding. Using multivariate analyses, it is possible to control for

the effects of these potentially confounding variables, leaving us with a truer picture of the

relationship between the two variables of primary interest (the independent and dependent

variables) than if we conducted only a bivariate analysis of them. Thus, we are less likely to

commit a Type I (or a Type II) error.

Topic : Correlation

Topic Objective:

At the end of this topic students will be able to:

 A knowledge of which situations are appropriate for various correlational analyses.

 The ability to interpret a correlation coefficient.

 A general understanding of partial r and multiple R.

 A general understanding of how correlation is used in factor analysis and cluster analysis and

the ways in which these two data analyses are used in research.

Definition/Overview:

Correlation: In probability theory and statistics, correlation, (often measured as a correlation

coefficient), indicates the strength and direction of a linear relationship between two random

variables. In general statistical usage, correlation or co-relation refers to the departure of two

variables from independence. In this broad sense there are several coefficients, measuring the

degree of correlation, adapted to the nature of data. A number of different coefficients are

used for different situations.

Key Points:

1. Various Correlational Analyses

 The distribution of two variables and a crude indicator of the degree to which they covary.

 A single case and its measurement (value) for two variables.

 Answers will vary.
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2. Interpret A Correlation Coefficient

 Because correlation in no way suggests that one variable's variation may cause the variation

in the other. It only examines the covariance between or among variables.

 The direction and the strength (respectively) of the correlation between the variables.

 The degree to which the dots in a scattergram of the correlation between the two variables

would fall in a straight line. Examples might include age and income or weight and athletic

skill.

 The amount of variation in one variable that is associated with the variation of the second

variable. Examples will vary.

 A moderately strong negative correlation; a moderately high positive correlation; a perfect

positive correlation; a perfect negative correlation.

 Answers would be: 0; + or - 1.0; strength; direction; 1.0; -1.0; 0.0.

 Spearman's rho and Kendall's tau.

3. Partial R and Multiple R

 Partial R: If the relationship between the variables in the bivariate anlysis was spurious, it

will no longer be statistically significant when the third variable is introduced.

 Multiple R: (Also, factor analysis and cluster analysis are forms of multivariate analysis that

use correlation for specific purposes.)

4. Factor Analysis And Cluster Analysis

 Some of the variation in the outcome variable that is associated with one predictor variable is

also associated with one or more other predictor variables. The procedures are called stepwise

(step-up or step-down) procedures. In step-up regression, the predictor variable that is most

closely correlated with the outcome variable is first identified. Then, other variables are

added in order of amount of additional unduplicated variation of the outcome variable that

they explain. In the step-down procedure, all predictor variables are first examined

simultaneously but they are then eliminated one-by-one, starting with the one that explains

the least amount of unduplicated variation of the outcome variable.

 Answers will vary.

 Because some of the same variation in the outcome variable that is associated with one

predictor variable also is associated with one or more other predictor variables. If we were to
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add up all of the bivariate correlation coefficients (ignoring the signs), the correlation would

be greater than 1.0, which would be impossible.

 For reducing the number of items in the preliminary draft of a scale and for creating

equivalent forms of a data collection instrument (instrument construction) and for the

preliminary screening of large groups of variables prior to other data analyses in order to

reduce the number of variables to be included. Generally, factor analysis is used most to

reduce redundancy.

 It could be used to create groups, perhaps, based upon various political beliefs or attitudes

about some social issues. These groups would probably be more homogeneous than groups

formed simply on the basis of how people label themselves or how others judge them.

 In Section 4 of this course you will cover these topics:
Regression Analyses

Cross-Tabulation

Topic : Regression Analyses

Topic Objective:

At the end of this topic students will be able to:

 An understanding of what a regression line is and how it is derived.

 The ability to predict a value of an outcome value when given the regression equation and the

value of a predictor variable.

 A general understanding of the functions of multiple regression.

 A beginning understanding of both Discriminant analysis and logistic regression and of their

specialized uses.

Definition/Overview:

Regression Analysis: In statistics, regression analysis is a collective name for techniques for

the modeling and analysis of numerical data consisting of values of a dependent variable

(response variable) and of one or more independent variables (explanatory variables). The

dependent variable in the regression equation is modeled as a function of the independent

variables, corresponding parameters ("constants"), and an error term. The error term is treated

as a random variable. It represents unexplained variation in the dependent variable. The
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parameters are estimated so as to give a "best fit" of the data. Most commonly the best fit is

evaluated by using the least squares method, but other criteria have also been used.

Key Points:

1. Regression Line

 It allows us to predict the value of one (outcome) variable when knowing the value of another

(predictor) variable. Examples will vary.

 Because they would have been stated as part of correlation analysis. The most common

alternative is to state a research question that asks how accurate we would be if we were to

predict the value of one variable when the value of another is known.

 Many answers would be appropriate, but they should emphasize the fact that low correlations

are associated with very inaccurate predictions.

2. An Outcome Value

 We would get one regression equation if we label one variable the predictor variable and

another, different one if we label the other variable the predictor variable. When analyzing

data by computer, we need to be sure to correctly indicate which variable is our outcome

variable and which is the predictor variable.

 Answers should include the possibility that values smaller than or larger than those used in

generating a regression equation may not reflect the same relationships as that within the data

used. Values outside those used may, for example, reflect a non-linear relationship or even no

relationship at all.

 Answers will vary. They should include situations where prediction of a measurement of a

outcome variable would be of value to practitioners or the agency, for example, the number

of times that a client will fail to keep an appointment or the number of times that a staff

member will fail to comply with a federal regulation.

 Answers will vary, but they should address what other factors or conditions may have

produced the covariance (the issue of internal validity) and how generalizable the findings

would be beyond the sample used (external validity).

 Situations in which there are many different variables that are associated with a given

behavior (the outcome variable) and we wish to predict its value. For example, we might
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wish to predict clients' score on an assertiveness scale based upon their highest grade

completed, their current age, their number of siblings, and so forth.

3. Linear Regression

 Multiple linear regressions.

 We can create one or more ratio level variables from the values of a nominal level variable

(one less than the number of values) and then enter each of the new dummy variables as

separate predictor variables. Examples will vary, but they should reflect the understanding

that the number of dummy variables thus created will be one less than the number of value

categories of the nominal level variable from which they were created.

 In step-up regression procedures, we systematically add predictor variables and see how

much the addition of each affects our overall ability to predict the value of the outcome

variable. In step-down regression, we systematically delete predictor variables to examine

how our ability to predict the value of the outcome variable is affected.

 Answers will vary. For example, it could be used to predict whether or not a person will

participate in a hate crime based upon measurement of several interval or ratio level predictor

variables and to identify how people who commit hate crimes differ from people who do not

commit hate crimes in relation to several interval or ratio level predictor variables.

4. Logistic Regression

Many of the behaviors of clients that we are interested in predicting are dichotomous - they

can only occur or they cannot occur. When using logistic regression, the predictor variables

can be only nominal level and the outcome variable does not have to be normally distributed.

The relationship between the variables also does not have to be linear. Thus, for example, we

could use logistic regression to find the probability that a teenager will complete high school

based upon such variables as whether his mother finished high school, his family income, his

number of siblings, and whether or not he works part-time.
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Topic : Cross-Tabulation

Topic Objective:

At the end of this topic students will be able to:

 An appreciation of why tests that involve cross tabulation are especially well suited to and

widely used within social work research.

 Knowledge of the requirements for using chi-square.

Definition/Overview:

Cross Tabulation: A cross tabulation (often abbreviated as cross tab) displays the joint

distribution of two or more variables. They are usually presented as a contingency table in a

matrix format. Whereas a frequency distribution provides the distribution of one variable, a

contingency table describes the distribution of two or more variables simultaneously. Each

cell shows the number of respondents who gave a specific combination of responses, that is,

each cell contains a single cross tabulation.

Key Points:

1. Cross Tabulation

 The frequent use of chi-square in social work research results in its being readily understood

by most social work researchers and practitioners. Communication of results of chi-square

analysis is facilitated. But its widespread usage sometimes causes social workers to turn to it

too quickly in situations where it is not the most appropriate test. It is well suited to social

work research because it is designed for use with nominal level data. This is frequently the

case in social work research in which researchers attempt to determine which method of

practice intervention is associated with the presence or absence of a problem such as

pregnancy, family violence, or rehospitalization.

 The numbers in the body of the table refer to the actual number of cases that have the

combination of values (for the respective variables) as reflected in the row and column

headings. The other numbers are the row totals, column totals and, in the bottom right-hand

corner, the total number of cases.
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 It is a crosstabulation table that contains variable labels and their value categories as well as

asterisks in certain cells to indicate where relatively large observed frequencies (larger than

expected frequencies) will be found if there is support for a one-tailed research hypothesis.

 No, it can tell us only whether values of one variable tend to be associated with values of

another variable.

2. Chi-Square Testing

 Expected frequencies are those frequencies that would occur most frequently in an infinite

number of samples if the variables are unrelated. They are used to represent the null

hypothesis in chi-square testing. The chi-square statistic is an indicator of how much

observed frequencies differ from them and the likelihood that the difference might have

occurred because of sampling error. The larger the difference between observed and expected

frequencies, the smaller the probability that the differences might be the result of sampling

error.

 Degrees of freedom are used to control (adjust) for the number of cells in a crosstabulation

table. A table for chi square allows us to see whether the relationship between variables is

statistically significant with a given number of degrees of freedom.

 Thus, as a chi-square table suggests, a chi-square value of 10.00 may be statistically

significant when produced by one table (for example, one with five degrees of freedom), but

not statistically significant when produced in a larger one (for example, one with six degrees

of freedom).

 In a two by two table, the expected frequency for each cell must be at least five. In larger

tables, the expected frequency should be five or more for at least 80% of the cells. If not, use

Fisher's exact-test.

 If the relationship between variables was found to be statistically significant, one should

check to see whether the association between variables is in the direction predicted. This can

be done by comparing the results with a dummy table. We would see if the disproportionately

large observed frequencies (larger than their expected frequencies) are where it was predicted

that they would be.

 Data can be placed in a multiple contingency table containing all three variables. Then the

chi-square formula is applied. If the relationship between the first two variables was spurious,

it may disappear (or appear even stronger) when the third variable is added to the analysis.

 McNemar's test.
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 The median test is more powerful. It makes use of the measurement precision that is

available. Chi-square treats all values of an interval or ratio-level variable as if they are

differences in quality or kind only. In fact, the values would reflect different quantities of the

variable.

 In Section 5 of this course you will cover these topics:
T-Tests And Analysis Of Variance

Other Contributions Of Statistics To Evidence-Based Practice

Topic : T-Tests And Analysis Of Variance

Topic Objective:

At the end of this topic students will be able to:

 An understanding of why t-tests and ANOVA are appropriate for a large number of social

work research studies.

 Knowledge of what type of test discussed in the topic is best suited to the different research

designs often used in social work research.

 The ability to interpret t-values and f-ratios and their corresponding p-values in relation to a

research hypothesis.

Definition/Overview:

T-Tests: A t-test is any statistical hypothesis test in which the test statistic has a Student's t

distribution if the null hypothesis is true. It is applied when the population is assumed to be

normally distributed but the sample sizes are small enough that the statistic on which

inference is based is not normally distributed because it relies on an uncertain estimate of

standard deviation rather than on a precisely known value.

Variance: In probability theory and statistics, the variance of a random variable, probability

distribution, or sample is one measure of statistical dispersion, averaging the squared distance

of its possible values from the expected value (mean). Whereas the mean is a way to describe

the location of a distribution, the variance is a way to capture its scale or degree of being

spread out. The unit of variance is the square of the unit of the original variable. The positive

square root of the variance, called the standard deviation, has the same units as the original

variable and can be easier to interpret for this reason.
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Key Points:

1. T-Tests and ANOVA

 One variable, the dependent one, should be of at least interval level; the other should be

nominal level. In the case of the one-sample t-test, the nominal "variable" is whether the

mean was compiled from the sample data (value #1) or from the population data (value #2).

 The samples may be quite small and they need not be of equal size. These are often

characteristic of research that compares the results of intervention with two treatment groups

where dropout rate is likely to result in the groups being of unequal size at the completion of

the research.

 They would be very similar in value - in the purest sense, they would be identical.

2. Type Of Tests

 The Chi-Square Goodness Of Fit-Test: Pearson's chi-square test, also known as the chi-

square goodness-of-fit test or chi-square test for independence. When mentioned without any

modifiers or without other precluding context, this test is usually understood.

 The Wilcoxon Sign Test: The Wilcoxon signed-rank test is a non-parametric test used to

compare the distribution median with a given value m. This criterion could be used as an

alternative for one-sample Student t-test. Unlike the t-test, Wilcoxon signed-rank test can

work with non-normal distributions.

3. Interpret T-Values And F-Ratios

 We must compare means of the two samples or, in the case of the one sample t-test, the

sample mean and the population mean, to determine if the larger mean occurred where we

predicted it would.

 A finding of no statistically significant difference in two means can be useful if it helps to

correct a common misconception that there is a real difference between two groups as, for

example, the finding that there is no statistically significant difference in the mean number of

traffic accidents within two groups (men and women). In fact, a nonstatistically significant

difference between a sample mean and a population mean (using one-sample t) is what a

researcher often hopes to demonstrate if he or she wishes to claim that the sample is

representative of the population in relation to some (potentially intervening) variable.
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 Examples will vary, but they are likely to involve the selection of a sample of clients who

receive a special intervention to see if they will differ from the general client population that

does not receive the intervention in relation to some interval/ratio variable. (Of course, in

research of this nature, the "Hawthorne Effect" must be considered as a threat to internal

validity if the results are statistically significant).

 Answers will vary.

 It examines the relationship between a dichotomous nominal variable such as treatment

method (for example, usual/new) and some ordinal, interval or ratio, but badly skewed

variable, for example, number of school days missed, number of incidents of substance

abuse, or number of arguments with siblings.

 Multi-factor MANOVA.

 When the nominal level variable is not dichotomous (it has more than two value categories).

Topic : Other Contributions Of Statistics To Evidence-Based Practice

Topic Objective:

At the end of this topic students will be able to:

 An understanding of how many of the tests that we examined in the text can contribute to

EBP.

 A familiarity with some statistical analyses not described elsewhere in this book that are

especially well suited to different types of evaluations of practice effectiveness.

 An understanding of the specific meanings of research concepts such as case, sample,

independent variable and dependent variable within research that is designed to directly

evaluate practice effectiveness.

Definition/Overview:

Evidence-Based Practice: The term evidence-based practice (EBP) refers to preferential use

of mental and behavioral health interventions for which systematic empirical research has

provided evidence of statistically significant effectiveness as treatments for specific

problems. Alternate terms with the same meaning are evidence-based treatment (EBT) and

empirically-supported treatment (EST). In recent years, EBP has been stressed by

professional organizations such as the American Psychological Association and the American

Occupational Therapy Association, which have also strongly encouraged their members to
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carry out investigations to provide evidence supporting or rejecting the use of specific

interventions. Pressure toward EBP has also come from public and private health insurance

providers, which have sometimes refused coverage of practices lacking in systematic

evidence of usefulness.

Key Points:

1. Evidence-Based Practice (EBP)

 A meta-analysis examines only the reports of relevant research studies that have been

published or are otherwise available to the researcher. Thus, it is more likely to contain

reports of successful intervention than reports of unsuccessful ones. Since we do not have

access to results of all relevant research, the available data cannot be considered a random

sample - just a convenience sample. This precludes the use of parametric tests, since they

assume the presence of random samples.

 Use of the mean effect size. Studies differ in their scope, design rigor, budget, etc., and thus

may not be considered comparable in their importance.

 They set various criteria for the inclusion of a study (e.g., use of a control group, minimum

number of cases). This makes the findings of the meta-analysis more credible, since the equal

weighting of studies (question 2) is more justifiable.

 Answers will vary, but they should all entail going to the literature in books, journals, the

Internet, etc. to seek reports of similar research studies that evaluated the effectiveness of the

method of intervention. Effect size would be found or estimated for each study and they

would be averaged. Higher mean effect size would be supportive of the intervention's

effectiveness; lower mean effect size would be less supportive of its effectiveness.

 These types of program evaluation seek to explore and describe, and only rarely seek support

for relationships between variables (e.g., they occasionally might use a test to learn if, in a

sample of potential clients, males state that they would be more likely to use a proposed

service than females). Descriptive statistics are generally more useful, since they help to

summarize and add clarity to the vast, diverse amounts of data that are collected in these

types of evaluations.
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2. Statistical Analyses

 We might first use an independent t test to compare the two groups (using just the pretests for

them) to learn if they are comparable (as indicated by a high p-value). If the groups prove

comparable, we could then use the same test to compare the two groups to see if the severity

of the problem in the two groups reflects a statistically significant difference following the

program (the two posttests). We might also compare the pretest and posttest measurements of

the problem among only the clients in the program using dependent t to see if there was a

statistically significant improvement in the problem.

 Mann-Whitney U and Wilcoxon sign (respectively).

 Samples of measurements (even during a true baseline) generally cannot be considered

random, since clients often seek help when their problems are most severe. (For the same

reason, they may not be considered representative.) The distribution of the dependent variable

also may not be normal, outliers may make the use of the mean inappropriate, etc.

3. Meanings Of Research Concepts

 Two standard deviations (z = 2.0) from the mean in the correct direction when using a one-

tailed research hypothesis falls comfortably within the 5% rejection region, which requires a

z-score of only 1.65 or greater. One standard deviation (z = 1.0) would not fall within the 5%

rejection region - to use it would produce a high probability of a Type I error. Three standard

deviations (z = 3.0) would be into the 1% rejection region where p < .01 - to use it would

produce a high probability of a Type II error. Thus, two standard deviations (z = 2.0) is most

consistent with the conventional p< .05.

 Proportion of desirable events in the baseline (A) phase and the number of desirable events in

the subsequent B phase. School attendance (yes/no) is a dichotomous, nominal level variable.

Number of disruptive outbursts in the classroom can be measured at the ratio level and

suggests the use of another test, perhaps the two standard deviation method, if the dependent

variable can be considered to be normally distributed around the mean in the baseline (A)

phase.
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