


Instructor’s Manual for Statistical Concepts


Section Two
EXAMINATION HINTS
CONSTRUCTION AND EVALUATION OF EXAMINATIONS
Introduction
This manual has been constructed with a range of uses in mind. The test bank for each chapter provides both subjective and objective questions for use in exams. The use of these questions will allow for a balanced measurement of the chapter objectives. However, a certain philosophy of teaching which is carried over into this manual. The general position is that exams should not be just “testing” devices, but they should be teaching devices as well. Further, the student should be able to develop skills in writing clear, descriptive answers under time constraints as well as recall of specific technical points. Questions should not attempt to trick students nor should instructors have such ego involvement in their exams that they cannot entertain students’ arguments that the use of particular questions is “unfair.”


Where possible, examinations should be reviewed with students. This will accomplish two objectives. First, the students will learn from the review of their answers to the exam. Often as the examination is reviewed, students realize for the first time the meaning of a particular point or subject. They may get the answers right, but they may not be sure why. Second, almost all examinations have some misleading or “technically incorrect” questions. This occurs because of the gap between instructor and student communication during the process of the course. You may have remembered saying one thing, and most of the students remember another. In addition, there is the problem of what you said in comparison to “what the book said.” The objective of the course is not to confuse the students but to instill learning and insight. Any questions which contribute to confusion should be at least discussed with students and perhaps thrown out.


In short, the teaching philosophy as part of this manual is that we are in the business of teaching, not showing students that we are smarter than they. Thus, any examination should be a pedagogical device.

Using the Test Bank
The objective examination questions in this manual are, of necessity, rather specific for two reasons. First, the constraint of having to “pin-point” each correct answer resulted in a series of questions which, for the most part, were directly tied to particular materials in the text. Second, the problem of creating a significant number of true/false, multiple choice and fill-in-the-blank questions per chapter created a situation where specificity was unavoidable. Even the subjective questions represent but a few of the potentially important concepts in each chapter. 


Depending on each teacher’s testing style there may be more than enough or just enough of each type of question needed. The goal was to fit as many testing styles and schedules as possible. Teachers may want to use some of the questions for an alternate or “make-up” test or for creating a sample-test study guide. You may also want to alternate the questions used on your exams from year-to-year, particularly if you return your exams to students. The large number of questions also makes this text/course suitable for use as a self-paced or independent study course. 


Note that the preferred approach to examination instructions is to specify that the answer to each question is THE BEST ANSWER, not necessarily THE ONLY ANSWER. Students should always be advised of this. Finally, every effort has been made to insure that the answers to all questions are the correct ones, but you, as the instructor of the course, must make this determination for yourself.

Guidelines:
1. There are objective questions which you should add to the ones in this manual. Additions should be in the form of more general questions and should focus on the materials that you have stressed in class. In adding these questions, be careful in the selection of those in the manual which are similar—those from the manual will most likely not have the best focus for your purpose.

2. The short-answer and problem-solving questions are especially sensitive to the particular style and focus of your approach to the course. Depending on your teaching style, you may want to create your own subjective questions or to consider revising the existing ones.

3. The objective questions are comprised of differing levels of difficulty.  You will want to select questions with this in mind. Using a combination of difficulty levels is normally the best approach.

4. Be careful to alter the sequence of the questions on your exam. The answer to one question may become evident if another question near it refers to the same topic or concept.

5. You may also want to consider giving partial credit for an answer that is similar or closest to the correct answer as opposed to an answer stem that is completely wrong or a complete guess. This may be particularly appropriate when a question offers more detail than you have stressed as important in the course.

Suggestions for Constructing Your Own Multiple-Choice Questions
1. Whenever possible, write the stem as a question rather than an incomplete statement.

2. Try to avoid using negative words in the stems. These can contribute to student confusion. If negative words are used, underline or CAPITALIZE them, as in “Which of the following is NOT a nominal level measure… ”

3. Answer choices should be grammatically parallel so that each appears to be a proper selection based on the question. A question stem that ends in “an” will immediately call for a word beginning with an “h” or a vowel. Likewise a plural or singular verb or pronoun will dictate one answer over another if the answers are not consistently phrased.

4. Alternatives should be mutually exclusive.

5. If possible, alternatives should be placed in some logical order. This may be based on chronology, size or some other familiar continuum. A poor question would be:

  

What is the highest possible Pearson’s r correlation?




a.  .50




b.  –.22




c.  38.0




d.  –.67

Instead, the alternatives should be consecutively ordered as follows:




a.  –.22 




b.  –.67 




c.   .50




d.   38.0

You will also want to be careful in varying incorrect and correct alternatives at the “a” and “d” stems.  Many secondary school teachers, in teaching to required state tests, have coached students that the most likely correct answers in a sequence are in the middle positions (b and c).

6. The use of alternatives such as “a and b only,” “all of the above” or “none of the above” should be very limited. Moreover, if you decide to use “all of the above” be certain to instruct students that such 

an alternative is available in the test and is required over either just “a” or just “b” as answers. Otherwise, there may be arguments that the test was unfair if “a,” which would be correct, had been chosen by many students on one or more questions. Instructions that the student choose the “best” answer over the “technically correct” answer also may help to eliminate confusion over this issue.

7. If possible, alternatives should be of approximately the same length and have equal degrees of detail. Test coaching leads many students to believe that a longer, more detailed alternative is automatically the correct choice.

8. Beware of giving away the correct answer through an inadvertent grammatical cue. Such a tip-off would be:



One result of choosing an incorrect statistic is a




a. increase in the size of random error




b. decrease in Type II error




c. increase in homoscedastic variation

The use of “a” at the end of the stem can only be followed by decrease, not increase.

9. Attempt to randomly distribute correct answers among the four or more alternatives. Many instructors like their students to show critical thinking by eliminating at least one or two choices before they reach the correct choice, but students quickly learn that certain instructors use choices “c” and “d” more often than “a” or “b” as the correct answers. [If you use a random number generator for choices between 1 and 4, you will not only have a random list of the correct answer position for each question, but will be able to demonstrate significantly different choices from expected choices (using Chi-square?)—an ideal statistics lesson.]

Guidelines for Writing Your Own True/False Questions
1. Attempt to make the statement entirely true or entirely false. Instead of “Most people believe that drug use leads to more serious criminal conduct” use “Sixty percent of respondents in the Smith Study believed that drug use would result in more serious offenses being committed in the future.”

2. Avoid negative statements. These items may be confusing in a true/false context.

3. Avoid using words like all, always, impossible, never, and none. Testwise students know that sentences with such absolute terms are likely to be false. Conversely, the use of qualifiers like usually, sometimes, and often, most often indicate that a sentence is likely to be true. Instead of “All judges supported the movement toward rehabilitation,” use “More than 70 percent of the judges included some type of rehabilitation programming in their sentences.”

4. Remember that false items tend to discriminate between well and poorly prepared students better than true items. Thus, it is useful to have more false items than true items. However, do not exceed the number of true items with false items so obviously that testwise students will quickly learn that they should guess “false” whenever they are unsure of an answer.

5. Avoid statements that are very vague or insignificant. Some examples of such pointless items are population figures that change rapidly over time, such as the number of people on a particular type of supervision or asking the student to identify dates when the choices only vary by a few years each. When dealing with criminal justice subjects in particular questions that might be vague are those that ask why something is important or how something was developed.

Evaluating Test Items
There are two issues which the average instructor may find of interest in evaluating his or her test. One is the reliability of the test and the other is the difficulty of the questions.


Reliability

The two easiest ways to test the reliability of an examination are the alternate-forms and split-half techniques. Alternate-forms reliability uses two versions of a test, administered at the same time to the same class. This, of course, assumes that the two versions of the test are equivalent in their level of difficulty. The simplest way of comparing the two forms is merely that of calculating the mean, range, and standard deviation of both versions. If the measures are approximately equal, then the test can be assumed to have reliability. Many statistical programs (including the one you may be using for the class) have reliability procedures built in. More sophisticated methods can be found in any test construction book. 


The second version of reliability uses one form of the test but “splits” the test questions by odd and even numbers. After summing the odd and even versions (they should obviously contain the same number of questions), the two scores should be approximately the same. A better approach would then be to correlate (Pearson’s r) the two split-half scores for the entire class. Alternatively, your statistics program probably has Chronback’s Alpha which is an average of all  correlations between test items.


Difficulty

The difficulty of a test item indicates the extent to which students find it difficult to select the correct answer. One measure of difficulty is expressed by comparing the top and bottom quarter of class scores on the exam and the number of correct answers to each test item. The measure can be calculated by the formula:



Difficulty  =   {H + L} over {n1 + n2}


The H represents the number of correct scores among the “high” group and “L” the number of correct scores among the “low” group. As an example, if there are 40 students in a class, each quarter will have 10 students. If the high group has eight correct answers to the question and the low group has three correct answers, the computation would be as follows:



Difficulty  =   {8 + 3} over {10 + 10} = .65

In other words, 65 percent of the high and low achievers selected the correct answer. 


What is the “proper” level of difficulty? Educational psychologists suggest that it is the midpoint between the perfect score (in this case, 100 percent) and the chance score (with four stems on a multiple choice exam—25 percent). This midpoint allows for the greatest spread of talent and thus provides maximum discrimination. In the above example, the midpoint between 100 percent and 25 percent is 62.5 percent. The obtained value of the percent for this test item is very close to the ideal difficulty level.


Finally, you will find that your university probably has a test analysis package on the computer. It would be worth your while to learn how to use it (some universities will even do it for you) so that you can increase the quality and discriminating power of the exams you give. An alternative is to use Bill Miller’s Gradebook program associated with his OpenStat statistics program, free for download on the Web.


One problem with test questions may be that students simply do not understand the words used or the phrasing. Stand-alone computer software programs are available to analyze the content of your exams for readability and are routinely available in major word processing packages. Several free readability analysis program are available on the Web and easily located by a search machine.

The Integrity of Exams
Unfortunately, cheating is alive and well on college campuses across the country. Cheating demoralizes bright and honest students. It also misleads the instructor regarding the class’s comprehension of the material. However, there are steps the instructor can take to preserve the integrity of an examination. Where class sizes are large and students are seated close together, prepare at least two different versions of the exams. This may mean using several different but equally difficult questions or simply arranging the questions or multiple choice answers in a different order. Having your exams in computer files makes this task simple and easy to keep track of. If you are using the different exams approach, it is important and more effective to explain to the students ahead of time that there will be two or more different versions of the exam. This discourages cheating before it is attempted and lets students know that you are aware of and on the look-out for cheating. If you don’t want to go to the trouble of making up alternative versions of exams, a frequently-successful approach is to duplicate the first page of the exam using different colored paper. Students will assume that the exams are different.


Instructors should be available during the tests, not only to insure that students are properly supervised and not cheating, but so that you might answer questions about the test as well. Using a secretary or unprepared graduate student to proctor an exam virtually assures some level of cheating.


Make-up or early exams should also be qualitatively different from original tests. Questions from the test bank that were not used in the original exam are appropriate for this purpose. This takes pressure off those previously tested to supply the later takers with “answers.” Some instructors also construct a make-up exam that is purposefully longer or more difficult in order to discourage students from missing exams at their regularly scheduled times.


Exams should not be the sole source of students’ grades so that students who are apprehensive about tests or those who do not do well on tests, will not feel pressured into having to cheat. Consider a series of skill-based assignments if you are concerned about this issue.


A mixture of question format items help balance the strengths and weaknesses of a majority of the students. Students may also perceive of these tests as more fair, and thus limit the “rationalization” for cheating. In addition, it is simply more difficult to cheat on essay questions. 


Students should be given just enough time to finish an exam using a diligent-effort standard. An exam is not the time for the student to begin to think about the material. An abundance of “thinking” time leads to distraction and staring around the room. Students may be given thought material or study guides prior to an exam if preparation to answer a creative thought question is going to be used. 


Although preserving test integrity seems to take more time and effort, it is an important part of your reputation as an instructor. You can be confident in giving good grades as well as not so good grades. Good students appreciate the time you take to insure that their grades are meaningful and a true reflection of what they know or don’t know.

Section Three
CHAPTER MATERIALS

and TEST BANK

Chapter 1

INTRODUCTION TO STATISTICS

Learning objectives

1.
To create familiarity with basic statistical concepts

2.
To define the concepts of variance and error

3.
To identify criteria for defining good statistics

4.
To specify the ways in which statistics differ

Key Concepts

quantitative:


numerical summary of information 

descriptive statistics: 
statistics that focus on the characteristics of variables, asking “What’s there?”

inferential statistics: 
statistics that focus on whether one variable effects another or whether a single variable matches a hypothetical distribution, asking “How is this different?”

predictive statistics:
statistics that focus on the strength of relationships or covariation, asking “What causes it?”

variance: 


how things vary, caused by measurement inaccuracies and true measurement differences

error: 



degree of measurement that is not “real”

constant: 


unchanging measurement, getting the same number repeatedly

power: 



an estimate of the ability of a statistic to find something that is really there

robustness: 


the ability of a statistic to withstand violations of its assumptions

Multiple Choice Questions
1. 
Which of the following is more likely to be true?

a.  small differences between things are associated with small amounts of error


b.  large differences between things are associated with large amounts of error

c.  small differences between things are probably real; large differences are probably error

*d.  large differences between things are probably real; small differences are probably error

2.
Why do we have many kinds of statistics?







a.  because of many statisticians creating tools for handling special problems


b.  because of the need for different types of samples


c.  it is simply a product of 200 years of historical development


*d.  because of the many types of error and variance

3.
What are most statistics primarily designed for?


*a.  to tell us something about error


b.  to provide the best measurement possible


c.  to provide estimates of probability


d.  to predict outcomes

4.
Which of the following best describes the concept of “variance”?


a.  change is inevitable and all around us


*b.  differences in measurement results


c.  real fluctuations in measurement


d.  a and c above

5.
Foundation concepts underlying the reason for, and the use of, statistics are:


*a.  error and variance


b.  probability and error


c.  variance and probability


d.  variance and chance

6.
Accuracy:


a.  is always possible


b.  always results in larger amounts of variance


c.  solves all measurement problems


*d.  none of the above

7.  
There are two basic types of variance.  They are:


a.  constants and variables


*b.  error variance and real variance


c.  systematic variance and random variance


d.  none of the above

8.  
There are three general types of statistics. Which of the following is NOT one of those?


*a.  graphic


b.  predictive


c.  descriptive


d.  inferential

9.  
A constant is best characterized as:


a.  a variable that only changes under certain circumstances


b.  a dependable phenomenon


*c.  unchanging measurement


d.  the absence of error

10.
Before taking a statistics course, everyone has already used statistics. Which of these is (are) an example of these statistics?

a.  hash marks


b.  bar graph


c.  percentages


*d.  all of the above

11.
Chapter 1 in your textbook focuses on:


*a.  the foundation of statistics


b.  the application of mathematical formulas


c.  strategies for studying statistics


d.  all of the above

12.  A “good” statistic is characterized by which of the following?


*a.  provides a quick and relatively accurate “picture” of the data


b.  has the ability to reduce data to the nominal level of measurement


c.  requires a minimum of calculation


d.  all of the above

13.  The power of a statistic refers to


a.  the ability to withstand violations of assumptions


b.  the ability to be calculated quickly


*c.  the ability to find something that is really there


d.  the ability to locate error variance

14.  The robustness of a statistic refers to


a.  the ability to be calculated quickly


*b.  the ability to withstand violations of assumptions


c.  the ability to locate error variance


d.  the ability to find something that is really there

15.
The two basic reasons for variance are


a.  estimates of error and measuring instruments


b.  robustness and power


c.  simple statistics and poor understanding of statistical assumptions


*d.  measurement inaccuracy and true differences between measurements   

True/False Questions
1.  T
Statistics are merely ways to make sense of and understand quantitative information.

2.  T
The related concepts of variance and error are the backbone of statistics.

3.  F
Any two identical measurements are sufficient to identify a constant.

4.  F
Estimates of error will always have error in them.

5.  T
The different statistics we use to tell us about variance and error have different capabilities, particularly in regard to their accuracy and ability to withstand problems in the data.

6.  F
A constant is a variable that always demonstrates a relationship with another variable.

7.  T
Predictive statistics measure the strength of a relationship.

8.  F
Inferential statistics are used to establish the accuracy of measurement.

9.  F
Descriptive statistics are designed to describe statistical significance of a relationship.

10. T
Predictive statistics are related to the explanatory phase of knowledge.

Short Essay Questions
1. 
What are the two foundational concepts of statistics?  Explain what they are and how they relate to measurement.

2.
There are three basic types, or families, of statistics. What are they and what kinds of questions do they answer?

3.
Explain why power and robustness are important considerations in making a choice of which statistic to use.

4.
Discuss what makes any statistic a “good” statistic.

Chapter 2

LEVELS OF MEASUREMENT

Learning objectives

1. To identify the role of measurement in determining information content

2. To list the four basic levels of measurement

3. To define the four basic levels of measurement

4. To explain the rationale of introducing error by using the wrong level of measurement when operationalizing a concept or choosing a statistic

Key Concepts:

level of measurement: 
the type of information present in the measurement of concepts

nominal: 



measurement that only conveys categorization

ordinal: 




measurement that conveys categorization and ranking

metric ordinal: 


measurement that conveys categorization, ranking and almost exact position

interval: 



measurement that conveys categorization, ranking and exact position

ratio: 




measurement that conveys categorization, ranking, exact position and absolute zero

Multiple Choice Questions

1.
The nominal level of measurement is represented in which variable below?


a.  fear of crime


b.  temperature


c.  income


*d.  gender

2.
The ordinal level of measurement is represented in which variable below?


*a.  fear of crime


b.  temperature


c.  income


d.  gender

3.
Ratio level of measurement is the only level to have:


a.  an indicator of magnitude


b.  arithmetic manipulation


c.  exhaustive categorization


*d.  absolute zero

4.  
Levels of measurement refers to:


a.  the stair-like process involved in measuring 


*b.  the essence of what numbers mean


c.  the use of variance to determine error in numbers


d.  the difficulty involved in measuring

5.  
Ordinal scales have the property of:


a.  absolution


b.  metricity


*c.  ranking


d.  variability

6.  
Measurement is


a.  any time numbers are used


*b.  the use of numbers to represent concepts


c.  the primary concern of statistical power


d.  all of the above

7.
The meaning of a number is a product of:


a.  its use in a statistic


b.  the level of measurement


c.  its relationship to some condition


*d.  b and c above

8.
Numbers can be added if they are at least


a.  ordinal level


b.  nominal level


*c.  interval level


d.  metric ordinal level

9.
Which of the following levels of measurement provides the most information?


*a.  ratio


b.  nominal


c.  cardinal


d.  ordinal

10.
Not all numbers can be treated equally because


a.  some statistics require more information than others


b.  a “2” is different from a “3”


c.  the size of the number makes a difference


*d.  there are different ways of measuring variables

11.
The current verison, or concept, of levels of measurement was created in the


*a.  1940s


b.  1980s


c.  late 1990s


d.  none of the above

12.
The concept of metric ordinal is useful because

a.  its metric quality means that it is more useful worldwide as opposed to the English/American system of measuring in inches and ounces


*b.  there is little error involved in treating it as if it were interval level


c.  it adds information to data used with nominal-level statistics


d.  all of the above

13.
Which of the following sets of ordinal scores would no longer be ordinal?


a.  1, 2, 3, 4, 100


b.  1, 3, 4, 5


c.  5, 4, 3, 2, 1


*d.  1, 3, 2, 4 

14.
The concept of magnitude is found in which of the levels of measurement below?


a.  nominal


b. ordinal


*c. ratio


d.  a and b above

15.
The greatest error in treating data at one level as if it were at another is when


a.  ordinal is used as interval


b.  nominal is used as ordinal


c.  ratio is used as interval


*d.  nominal is used as interval

True/False Questions

1.  T
Variables are the way we measure concepts.

2.  F
Numbers all mean the same thing.

3.  F
Adding ordinal categories together only causes a problem when you try to divide the result.

4.  F
The current version, or concept, of levels of measurement was developed by Albert Gore.

5.  T
Level of measurement is inherent in concepts.

6.  F
Crime rates can only be measured at the interval level.

7.  T
It is better to treat metric ordinal data as interval data because there is less error.

8.  F
Very few important variables are measured at the nominal level.

9.  T
A statistic designed for the interval level can also use ratio level data.

10.  T
Ratio level measurement provides estimates of the relative size of numbers.

Short Essay Questions

1.
Why is the level of measurement important when using statistics?

2.
What happens when concepts are measured at lower levels than their inherent level?

3.
Explain the problem with using the wrong level of measurement with statistics.


