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BASIC MEASUREMENT AND QUESTIONNAIRE DESIGN
Keywords
Alternate-forms reliability: a measure of equivalence.  Measures consistency of results of a questionnaire over different forms, obtain an estimate of the alternate-forms reliability of each form of the questionnaire.  The closer the correlation coefficient is to 1, the greater the extent to which the forms are equivalent and thus measure the same attribute
Anonymity: NOT the same as confidentiality. State of being anonymous; having no known name or identity or known source
Attitude scales: group of items designed to reflect different attitudes toward the topic or question; a technique for placing people on a continuum in relation to each other. Likert- semantic differential scales
Bi-polar: opposites
Correlation coefficient: a measure of the interdependence of two variables that ranges in value from -1 to +1

Coefficient of correlation: perfect negative -1, perfect positive +1; absence of correlation is 0

Concurrent validity: a type of criterion-related validity - obtaining measures on the criterion at approximately the same time as the scores on the questionnaire.  The extent to which scores accurately estimates an individual’s present position on the relevant criterion is then determined
Construct: an unobservable quality that forms part of a theory designed to explain observable behaviour eg anxiety, intelligence, stress, independence etc.
Construct validity: focuses on WHAT is being measured. It is concerned with the nature of reality & the nature of properties being measured; estimation of the extent to which subjects posses the characteristics presumed to be reflected by a particular scale or test.

Content validity:  to what degree the content of items in the measuring scale corresponds with the content of the domain being measured. 
Convergent validity: a type of construct validity.  Two questionnaires measure a construct that is theoretically related and there’s a significant correlation between the scores on these questionnaires 

Criterion: tests & questionnaires are often used to estimate an individual’s position or performance on some outcome measure.  This outcome measure is referred to as the criterion
Criterion validity: collective term used for predictive and concurrent validity

Discriminate validity: type of construct validity.  Two questionnaires measure constructs that are theoretically unrelated, there would NOT be a hight correlation between the scores on questionnaires measuring these construct.
Domain = describes and classifies essentials and relevant elements; gives an overview of the problem being investigated in the questionnaire; lists the principles in preparing the questionnaire

· The content domain: all possible tasks, behaviours, attitudes etc implied by the purpose or related to the questions you ask
Face validity: the degree to which items in a questionnaire appear to be relevant to what is being measured.  It is the subjective evaluation by people who are not necessarily experts – if respondents do not regard items as relevant (insufficient face validity), they might be less motivated and unwilling to cooperate
Funnel approach: start with broad questions then narrow it down to more specific toward the end
Item analysis: a set of procedures to select the best or the worst items in a measuring instrument
Item bias statistics: less commonly used form of item analysis; helps test constructors to identify items that perform differently for different groups (are biased) eg. Race or gender
Item difficulty: or item facility or item variance is a commonly used form of item analysis; in an ideal questionnaire at leas half the people gets each of the items correct

Item discrimination:  a commonly used form of item analysis; the ability of an item to discriminate between respondents according to whatever the measuring instrument is measuring

Item format: kinds of items used in the questionnaire or the rating scales, eg open or closed questions
Halo effect: the tendency for respondent not to evaluate each item individually but for their responses to be influenced by their general feeling of like or dislike
Likert scale: attitude scale - summated scale in which subjects indicate extent to which he or she agrees or disagrees with statements. 

Multi-item scale: group of items dealing with the same topic, each item requires a rated response 
Predictive validity: a type of criterion-related validity - the measures on the criterion are obtained in the future, usually months or even years after scores on the questionnaire is obtained.  It is then determined to which extent the scores on the questionnaire accurately predict an individual’s scores on the relevant criterion; used to predict some future performance of individuals
Privacy: NOT the same as anonymity: quality of being secluded from the presence of others; the condition of being concealed or hidden
Purpose of identifying content domain: gives indication of the content domain; provides a basis for determining whether the questionnaire is properly within the scope

QWAN: Quality without a name. The quality everyone strives for but no one can claim. It’s a sort of average of all the ratings
Rating scales: used to measure non-factual topics eg beliefs, opinions, attitudes & values. 
Relative position: compared to other people
Reliability: when identical investigations are repeated, similar research results are obtained; degree to which a scale yields consistent results or scores.
Reliability coefficient: the closer the correlation coefficient is to 1, the more reliable it is
Scope: range of perceptions, area covered by given activity
Semantic differential: attitude scale – measures attitudes. Seven point rating scale: each end are defined by opposing adjectives or adverbs (items are bipolar)
Specification document for a questionnaire: a list of what the questionnaire should contain in terms of type of items, number of items, layout … in order for the questionnaire to do what it’s supposed to do.
Split-half reliability: measure of equivalence and internal consistency; the questionnaire is divided into 2 parts in a manner that they may be regarded as 2 parallel halves of the questionnaire.  Each person has a total score on the one half and a total score on the 2nd half: 2 sets of scores are then correlated
Test-retest reliability: to establish the stability or consistency of scores over time; administer the same questionnaire to the same group of people on different occasions; correlate the 2 sets of scores & correlation coefficient to establish the test-retest reliability.  Ideally the correlation coefficient should be close to 1
The target population: those who complete the questionnaire
Uni-dimensional: all the items measure the same dimension or topic (Likert scale)

Validity: methodological requirement for research methods as well as research results.
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BASIC MEASUREMENT AND QUESTIONNAIRE DESIGN

What is a questionnaire?

· The function is MEASUREMENT

· Important tool for data collection

· Set of questions with aim of obtaining information on a specific topic

· NOT used to answer research question that aim to investigate relation between topics

· One questionnaire can be used to research people’s anxiety levels, another to measure personality

· To examine relation between two things, consider the kind of research design to use
1. Identify the content domain for a questionnaire

STEPS TO IDENTIFY THE FOCUS OF A QUESTIONNAIRE
· Step 1
Identify the general topic of interest; create a description of the domain

· Step 2

Select a problem area within that topic; domain objectives

· Step 3

Reduce general problem to more specific questions; domain synopsis/abstract/overview
· Step 4

Limit the scope of the questionnaire: decide on what is relevant for the questionnaire

· Guidelines to follow
· Ask enough question to cover the content domain adequately

· Ask only questions directly relevant to the focus of the questionnaire

· Check your list of aspects you want to cover; look at each and ensure that it is directly relevant: ask yourself WHY it is relevant, give a reason to include it

Correlation coefficient

Questionnaires are designed to measure constructs and then calculate a statistic known as a correlation coefficient. 
· If there is a relationship between 2 constructs, it means that a person’s relative position on one construct bears a relation to his relative position on the other construct

· A positive relationship implies that relatively high scores on one construct are associated with relatively high scores on the other

· A negative relationship implies that relatively low scores on the 1st construct corresponds with relatively low scores on the 2nd construct

· If there are no relationship between the constructs, changes of the one does not correspond with changes of the other (0)

· The scatter plot is a graphic display of the correlation coefficient:

· Visualising gives a clear indication of the strength and direction of the relationship

· The graph consists of a horizontal axis (line) and a vertical axis (line)

· The axis’s  meet at 90 degrees

· Possible scores on the one construct appear on the one axes and the other construct’s scores on the other axis

· These scores are all the possible scores a person can obtain on a questionnaire measuring this construct

· A perfect positive relation between constructs: +1, the dots form perfect straight line with an upward slope

· A perfect negative relation: -1, the scores form perfect straight line with downward slope

· No relation: 0 (zero) results in an undefined shape

· Correlation between scores on one questionnaire can be compared with scores on another questionnaire

· Often used in item analysis, is to correlate scores on any particular item with the total score on a scale consisting of several items.  If the items correlate strongly with the total score, it measures more of less the same thing

Item analysis

Item analysis refers to a set of procedures that allows you to identify items that do not work properly and to discard these.
Two commonly used forms of item analysis: Item difficulty/variance and item discrimination:
· Item difficulty / variance

· In the ideal questionnaire half the people would items on the questionnaire right

· Such a questionnaire is ideal for identifying differences between people

· For this reason, item analysis involves discarding items that are too easy or to difficult

· Calculating the difficulty index for items:

· Divide the number of people who gave correct response by the total number of people in the sample
· Ideally, the difficulty index for items should be between 0.25 and 0.75 or 25% and 75% of people get the item right

· The average difficulty index for items should be about 0.5

· Item discrimination

· The ability of an item to discriminate between respondents according to whatever the measuring instrument as a whole is measuring

· Items in the final version of the instrument must measure the same characteristics as the other items in the instrument, otherwise it loses focus and it becomes difficult to know what is being measured

· Measuring discrimination: correlate each item in a scale with the total score of the scale

· The higher the correlation coefficient the more discriminating the item

· A minimum correlation of 0.2 is generally required; this can vary depending on the kind of construct being measured

· Items with negative or zero correlations are almost always excluded

· A negative correlation could indicate that the item should be reverse scored: before discarding such an item, one needs to check if this is the case

· How many items to exclude
· It is usual to discard 20% – 30% of the items from a scale as a result of an item analysis

· This varies greatly, depending on how many superfluous items are available

· Measuring a very clearly defined, simple construct: it is possible to have a scale consisting of no more than a handful of items

· If the construct is less clearly defined or complex, more items will be required

· Other forms of item analysis

· There are dozens of other item analytic techniques used for different purposes

· For example a range of item bias statistic which helps test constructors to identify items that perform differently (are bias) for different groups – eg items that unfairly discriminate against certain race or gender groups
Item format

The kinds of items to be used in a questionnaire, for example closed- or open items: rating scales
· The first step in drawing up the questionnaire specification document is to decide on the item format 

· Some items will take the form of rating scales: decide on which lend itself to what kind of rating scale
· The item format and scaling method must link to the purpose and content of the questionnaire

· The content items & item format should measure the defined tasks & behaviours or attitudes 

· Closed questions

Offers limited choice of alternate replies

· Types of closed questions:

· Yes/No type

· Offers simple choices, such as “yes” or “no”

· Respondents do not have the freedom to answer any way they want to

· True/False type

· Similar to the “yes” and “no” type

· Multiple choice type

· The respondent chooses from number of given alternatives
· Rating scales

· Used to measure attitudes, opinions or feelings

· Respondent has limited range of options

· Does not have a fixed number of items or things to be rated

· Example is a Likert type or semantic differential scale
· Inventory or check lists
· A list of statements or items where respondents choose which apply to them 

· A very simple kind of question- almost all respondent should be able to deal with it successfully

· Used if you want to obtain straightforward information/biographical information

· NOT to be used to measure attitudes or opinions or the strength of people’s feelings about an issue

· Merely a checklist

· Advantages of closed questions

· Set of alternative answers is uniform; easy to compare people’s answers

· Easier to answer closed question that to construct your own answer

· Quicker to answer than open questions

· Sensitive issues often better addressed with closed questions that provide implicitly acceptable alternative answers

· People are more likely to respond to this kind of question than to provide a subjective answer on a sensitive topic

· May be more difficult for people to write a controversial answer themselves

· Disadvantages of closed questions

· Forces the respondent to answer in terms of the alternatives and nothing else

· Leads to a loss of spontaneity

· May be loss of rapport if respondents become irritate because they feel the choice of answers does not include one that allows them to answer the way they want to

· Good idea to offer additional options such as “other” to allow accurate response where none of the alternatives apply to that individual

· Closed questions can direct the respondents’ thinking along particular lines; may influence their answers to questions that follow (introduces bias

· Respondents who feel unsure of the best answer or misunderstands the question, may select one of the alternative randomly without giving it much thought

· Open questions

· Open of free response: allows respondents to answer in any way they want to

· Important to phrase the question carefully if you want more than just a yes or no

· Advantages of open questions
· Freedom to express ideas without restrictions of set possible answers
· Respondents may have ideas & opinions you did not think about

· Disadvantages of open questions
· May elicit irrelevant & repetitious information that cannot be used

· Difficult to analyse

· Requires considerable degree of language proficiency & communication skills

· Not suitable for people with language difficulties or low levels of literacy

· To compare responses from a large group of people, best to use closed questions

· Rating scales
· Seldom useful to use single items or question to measure complex or non-factual topics such as opinions, beliefs, attitudes & values

· Issues to do with states of mind rather than with behaviour or events in outside world

· Usually multifaceted and approached from different angles

· Single questions dealing with such topics are open to bias and unreliability due to the way in which the questions are worded, the format of questions & the effect of the context on the way in which questions are interpreted & answered

· To measure non-factual topics, use rating scales

· Also called multi-item scales: group of items dealing with the same topic, each item requiring a rated response
· For each item in the rating scale, respondent indicates the extent to which they agree or disagree with a statement by marking a point on a numerical scale

	Statement 
	Strongly disagree
	Disagree a little
	Do not know
	Agree a little
	strongly agree

	Crime is disrupting out lives
	
	
	
	
	

	Police effectively curb crime
	
	
	
	
	


· Ratings are given number because it is easier to work with numbers than descriptions when you analyse people’s responses.
· Example: can add a person’s ratings on a scale & compare one person’s total with another, or work out an average for a particular group

· Guidelines for compiling a rating scale

· Define the dimension being rated.  (What do you want the respondent to rate?)

· Decide on the number of ratings for the scale. (could be 3 – 10, depends on what you’re rating)

	Do you read books
	Yes
	Sometimes
	No


OR

	How often do you read books?
	1

Never
	2

One in six months
	3

one a month
	4

One a week
	5

More than one a week


(it all depends on what you want to find out!)

· Decide whether to use and even or uneven number of ratings. Many researchers prefer uneven number in order to have a neutral category in middle; problem is that some people tend to choose the neutral one (error of central tendency)

· Define the different rating categories.  Specify criteria for each rating so that they are mutually exclusive – each rating category should mean something different so that respondents do not have the problem of deciding which rating category their responses fit into.  
NO-NO (it is confusing)

	agree a lot
	agree somewhat
	agree a little
	neutral
	disagree a little
	disagree somewhat
	disagree a lot


· Disadvantage of multiple-item scales
· Easy for ratings to be influenced, often by factor of which the respondent is not aware

· Example: a person’s mood on the day the questionnaire is completed or by prevailing political events in the country (also the case with other types of items)
· Attitude scales
· Rating scales that consist of a group of items designed to reflect different attitudes toward the topic in question.  

· It places people on a continuum in relation to each other, in relative and not in absolute terms
· Not designed to yield subtle insights into individual situations and should NOT be used for clinical purposes

· Main function: to classify people with respect to a certain attitude

· Allows the researcher to analyse the ways in which that attitude relates to other variables in the survey

· Example: different age or socio-economic groups have different totals on a scale measuring attitudes to crime

· Types of rating scales: 

· Likert scales
· Also known as a summated scale

· A rating scale in which a subject indicates the extent to which he or she agrees (or disagrees with statements

· Usually deals with a particular social or political issue or institution, eg communism, abortion, particular politacl party etc.

	statement
	1

Disagree entirely
	2
	3


	4
	5

agree entirely

	party XX has saved our country from disaster
	
	
	
	
	

	Party xx is to blame for the problems in the country
	
	
	
	
	

	I identify with party XX
	
	
	
	
	


· To obtain a total score for the scale, add scores for each item or statement (this is why it is called a summated scale!)
· The scale must be uni-dimensional: all the items measure the same dimension or topic

· Usually has the option of 5 or 7 ratings.

· Advantages of Likert scale

· A number of ratings offers greater options than jus a yes/no answer

· Disadvantage of the Likert scale

· Uneven numbers causes people to choose the midpoint & then you don’t know if the person is neutral, lukewarm or lacks knowledge (about the content domain) or lacks an attitude toward the issue in question

· Semantic differential scale
· Used particularly in the measurement of attitudes.

· Consists of a collection of seven point rating scales

· The scale points on each end ore defined by adjectives or adverbs (bi-polar)


· Do not always put the positive extreme on one side
· The location of positive & negative poles should be random to counteract any halo effect

· Halo effect refers to the tendency not to evaluate each item individually but for their responses to be influenced by their general feeling of like or dislike

· The two descriptors must define the same construct

· Useful when you want to get an idea of people’s endorsement of certain attributes
Layout of questionnaire

1. Introduction and covering letter

· A well designed questionnaire with a covering letter with a professional appearance is more likely to be completed 

· The covering letter should arouse the respondents interest & motivate them to complete the questionnaire truthfully

· A questionnaire should have an introduction that 

· informs respondents about the purpose of the questionnaire, 

· reduces their fears regarding time & inconvenience and

· assures them of confidentiality and safety

· Make the respondent aware that all answers are valuable

· In case of survey questionnaire, there are no correct or incorrect responses

· Guidelines for an introduction:

· The name of the person or organisation conducting the study, to establish credibility

· A general statement of the objectives of the questionnaire

· Assurance that participation is valued & confidential
· Some estimate of the time required to complete the questionnaire

2. Confidentiality and anonymity

· All survey data should be treated as confidential: only the researcher has access to them

· Anonymity is NOT the same as confidentiality

· A questionnaire that does not require personal ID is likely to elicit more accurate information

· Information of a personal nature is more easily obtained when respondent know they will remain anonymous

· Anonymity can be promised only when questionnaires are going to be identified by code rather than by personal details

· Anonymity is particularly important in survey that involve ‘sensitive’ topics

· Ensure that no identifiable information is published without the person’s consent:

“The content of this questionnaire are absolutely confidential.  Your identity will not be disclosed under any circumstances.”

3. Length of the questionnaire

· Depends on the topic and the degree of interest it holds for the respondent

· General rule: questionnaire must be brief, to the point while providing adequate coverage of the topic

· People are not inclined to complete a long questionnaire unless 

· they have a particular interest in the topic or 

· believe their responses will directly benefit them in some way or 

· think that the investigation will influence policy that will affect them
· Ideally, a questionnaire should take approximately 30 minutes to complete

· There is no set number that is right for a questionnaire

· The length depends on the type of questions asked

· If a lot of writing is required (open questions), there should be fewer questions

· The optimal length depends on the characteristics of the respondents; specialists in a certain field are likely to be more willing to complete a longer questionnaire on their subject
· People with low levels of literacy or education: keep questionnaires short

· Shorter is not necessarily better.  Reliability & validity is more important

· Sometimes it is necessary to include two or more questions on the same topic to test consistency of answers.

· The aim is to strike a balance between a concise questionnaire & one that is inclusive enough to ensure validity

4. Presentation and sequence of questions

· Guidelines to follow:

· Avoid putting ideas into the respondents minds or suggesting preferable attitudes

· Start with open questions

· Introduce more structured questions at later stage

· Start with broad questions, narrow it down to more specific questions towards end

Called the funnel approach.

· Forbidding questions or questions relating to classifying and personal data such as age, address, marital status, income etc should not be at the beginning of a questionnaire.  Do not bombard the respondent with questions about his/her private life.  Put personal data questions near the end of the questionnaire, preceded by a short explanation:
“to help us classify your answers and to make comparisons, please would you tell us …. Where you live”  

· Consider logic of the survey and the likely reactions of the respondents

· In general, the questionnaire should be interesting, sensible and non threatening

· Start off with ‘awareness’ questions relating to the topic in general

· Follow this with ‘factual’ questions dealing with the respondents’ own actions or behaviour

· The aim is that the questions should be interesting and not too difficult, to promote co-operation

· Then you might include questions on likes and dislikes, preferences & attitudes
· Format of the questionnaire probably moved from simple question-and-answers to checklists, rating scales or attitude statements
· Sensitive or very personal issues should come toward the end of the questionnaire.

· You want to avoid embarrassing or offending the respondents

· If they are offended by questions at the beginning, they might be unwilling to complete the rest of the questionnaire

· A well designed questionnaire is likely to make respondents feel more comfortable about answering sensitive questions

· Place one or more open ended questions at the end of the questionnaire, 

· to allow the respondents to express opinions or feelings related to the purpose of the questionnaire but have not been covered by all the questions

· individuals are unique and there’s always the possibility that you have not asked a question that pertains to someone

· better coverage of the topic is obtained by giving them the opportunity to add their own thought.  Example

“If you have additional information or opinions that you would like to express, please do so here”

· Balance of question types
· Include a balance of different types of questions so that respondents do not get bored with answering too many of the same type of question

· Example: too many answers that require ticking ye/no or too many open ended question that are time-consuming

· The ideal is to vary the type of questions so that they don’t get bored or irritated, which will affect the validity of their response
· Filter questions
· When you have a group of related questions that apply to some people but not to others, start with a filter or screening question to exclude some respondents from answering irrelevant questions

· Example: “have you bought a women’s magazine in the last 2 months?”  If “no”, skip to the next few questions
Manual: Purpose & structure

1. Purpose of a manual

· You need to write a manual for your questionnaire so that other interested parties can see if the questionnaire is relevant for the specific purpose he or she wants to use it for

· Clearly state the aim of the questionnaire and describe the target population

· A brief description of the design helps the user to understand how this design ensures that the questionnaire can be used for the intended purpose

· To enable users to evaluate the properties of the questionnaire, you must report the process of analysing and selecting the items 
· Report on the reliability and validity of the questionnaire.

· Must also give instructions for the administration of the questionnaire to prepare the user with regard to aspects such as the situation in which the questionnaire should be administered, the material needed, how to deal with questions and how to explain the aim of the questionnaire to respondents.

· The manual must contain instructions for the scoring of the questionnaire and some guidelines on how to interpret the results

2. Structure of a manual

· Example of an outline that can be used:

Aim and design

Aim

Target population

Design of the questionnaire

Properties of the questionnaire

Item analysis and item selection

Reliability

Validity

Procedures for administration, scoring and interpretation

Instructions for administration

Instructions for scoring

Guidelines for the interpreations


2.1
Aim and design


State the aim
· State your aim of the questionnaire clearly in the manual

· Must be clear what the questionnaire measures

· Must be clear how this information can be used

· “This questionnaire has been developed to measure mathematical aptitude.  It can be used as an objective aid to determine the numerical ability of pupils and to plan teaching accordingly”

· The aim determines for whom the questionnaire will be used.
State the target population

· You must describe the characteristics of the target papulation that are relevant to the aim of the questionnaire

· Example: age & level of education of the target population is important issue
Description of the type of design

· Brief description of the design of the questionnaire must be provided

· The purpose of the questionnaire determines the content domain & should be described how the items of the questionnaire cover this domain

· The type of items must be indicated, eg factual items dealing with mathematical problems to which the respondent needs to answer or MCQ 

2.2
Properties of the questionnaire


Item analysis and item selection
· To determine the effectiveness of the questionnaire, you must administer it to a group of people who are representative of the target population

· Describe the group of people and indicate to what extent they are representative in terms of those characteristics that define the target population

· Briefly describe each technique used for item analysis

· Indicate which criteria were used to justify inclusion or exclusion of items in the item selection process

· A strong relation indicates that the specific item measures the same thing as the other items in the questionnaire; depending on importance, only include items with a moderate to strong relation with the total

Reliability 

· Give a brief description of the method used to determine reliability
· Justify why this type of reliability was used as opposed to other types of reliability

· The estimated reliability coefficient is evaluated in terms of what can be regarded as an acceptable level of reliability given the purpose of the questionnaire

Validity 

· Identify the category of the questionnaire’s validity (content validity, criterion-related validity or construct validity), whichever is relevant for the questionnaire

· Explain how the evidence was gathered to determine the validity

· Discuss the extent to which the questionnaire measures what it claims to measure

· In other words: evaluate the validity of the questionnaire


2.3
Procedures for the administration



Instructions for administration

· The person who wants to use the questionnaire might want information on the following aspects: 
· Who is allowed to administer the questionnaire

· The situation in which the questionnaire should be administered, eg groups or individuals

· Can people complete the questionnaire on their own?

· Is supervision needed?

· The material needed eg the questionnaire, pen or pencil, etc

· How to deal with situations such as a person asking an explanation fo an item or question
· Guidelines to be given for an introductory talk

· Introductory talk

· Include the purpose of the study

· The aim of the questionnaire

· Issue of confidentiality of the results

· The importance of the study

· Fear the respondents might have must be addressed

Instructions for scoring

· Instructions for scoring is needed so that a numerical value can be given to the answers on those items where scoring is relevant
· Items with a correct answer could score 1 or a 0

· By adding up the scores for all the items, a total score (raw score) is obtained, indicating how many items out of the total number of items a person had correct

· Rating scales often used with attitude questionnaires

· On a five-point rating scale, a 1 might indicate a respondent does not at all agree with a statement and a 5 may indicate strong agreement with the statement

· The total score indicates the person’s attitude towards the topic under investigation

· Statements are not all worded so that agreement indicates the same type of attitude.

· Agreement for some items might indicate a positive attitude & for others a negative attitude

· Reverse scoring might be necessary before the total score is calculated

Guidelines for interpretation

· Must be based on the aim of the questionnaire 

· If a questionnaire or part of the questionnaire measures how well someone has mastered a mathematical course, then the total score indicates the individual’s knowledge of the course content

· Someone with a high score obviously knows more than someone with a low score

· Because respondents can agree or disagree to a greater or lesser extent with the statements on a rating scale, one can distinguish between individuals in terms of their attitude

· One could also interpret an individual’s total score by comparing ti to the average total score of a group

· The average total score is calculated by adding up the total scores for all the individuals in the group and dividing the sum by the number of individuals

Reliability

1. Measurement error and reliability
Various conditions that affect the results of the questionnaire:

· Occasion 

· We deal with abstract attributes, not as simple as measuring tapes and scales

· Different occasions of administration represent an unsystematic source of variation

· Various conditions are associated with the administration of a questionnaire which are irrelevant to its intended purpose but may still affect the results of the questionnaire

· One such condition is the occasion on which the questionnaire is administered

· The sample of items may also affect the questionnaire

· The items you include could concentrate on material that has recently been covered in the news while other items measure the same attribute might be less familiar

· Use test-restest reliability test to determine this affect

· Unsystematic sources of variation

· The conditions maybe irrelevant to the purpose and also differ from one administration to the next

· Their effect on the results is therefore unpredictable and inconsistent
· To vary means to change

· The reliability of a questionnaire refers to how consistently it measures regardless of the occasion on which it is administered or the sample of items included

· It refer to the consistency of results over different administrations involving different occasions, test forms etc.

· Reliability coefficient

· Values range between 0 and 1.

· A completely unreliable questionnaire (with large measurement error) will have a reliability coefficient close to 0

· A completely reliable questionnaire (no measurement error) will have a reliability coefficient of 1

· The closer the value of the reliability coefficient is to 1, the more reliable the test

· To determine the reliability coefficient, calculate a correlation coefficient

2. Different types of reliability

2.2 Test-retest reliability


· Administer the same questionnaire to the same group of people (who are representative of the target population) on 2 consecutive occasions.
· The 2 sets of scores are correlated & the correlation coefficient represent the degree of test-restest reliability

· If the 2nd score strongly correlates with the 1st score, the correlation coefficient will be close to 1

· The closer the correlation coefficient (or reliability coefficient) is to 1, the more consistent or stable is the scores on the questionnaire over different occasions

· Test-restest reliability thus indicates stability or consistency of scores over time

· A perfect correlation does not indicate that the 2nd scores were identical to the 1st scores.  It does imply the same ranking of scores from 1st to the 2nd administration

· That is: the person’s relative position that that of the others in the group stays the same

· Depending on the attribute being measured, you might expect people to score somewhat higher during the 2nd administration due to practice, maturation, schooling or other intervening effects

· The time interval between the 2 administration of the Q should be at least several days to reduce the possibility of effects such as familiarity with the type of items or respondents remembering what their answers were during the 1st administration

· The interval should not exceed several weeks; because real changes might occur in the attribute being measured

Example of test-restest reliability

A year programme has been introduced in a school to make children more aware of environmental conservation.  The children complete a questionnaire to measure their attitude to and knowledge on issues related to environmental awareness.  This questionnaire is administered in January and again in July and in December.  The correlation value is 0.60.  
The questionnaire is administered to the children more than once an should demonstrate consistency over time.  A value of 0.60 indicates that differences in results can be expected over different occasions.  The value is not too low but it is suggested that the school uses the results in combination with other information

2.3 Alternate-forms reliability

· 2 forms of the same questionnaire are often developed

· The alternate forms are independently constructed to meet the same specifications

· The content & the properties of the items are similar

· Despite the similarities, different forms of a questionnaire (different samples of items) could represent an unsystematic source of variation

· To establish how consistent the results of the questionnaire is over different forms, you will obtain an estimate of the alternate-forms reliability of each form of the questionnaire.

· To determine alternate-forms reliability, both forms of the questionnaire are administered to the same group of people on 2 consecutive occasion.

· The 2 sets of scores are correlated & the correlation coefficient represents the degree of alternate-forms reliability of either form of the questionnaire

· The closer the correlation coefficient (or reliability coefficient) is to 1, the greater the extent to which the forms are equivalent and thus measure the same attribute

· Alternate-forms reliability measures equivalence
· Both test-restest and alternate-forms reliability involve 2 administrations to the same group of people with an intervening time interval

· One could expect some intervening changes as well as real changes in the attribute being measured to influence the reliability estimates for both types of reliability.

· The difference between the 2 types of reliability is that the test-retest reliability tests identical items in both administrations.  Differences represents a possible source of error in the case of alternate-forms reliability

· Disadvantage of alternate-forms reliability is that the construction of parallel forms of a questionnaire is expensive & time consuming & its difficult to produce truly parallel forms.

2.4 Split-half reliability

· When calculating test-retest reliability & alternate-forms reliability, you are interested in the consistency of results over 2 administrations of the questionnaire.

· Obtaining a 2nd set of scores from the same group is sometimes unpractical

· Without developing alternate forms and without administering the questionnaire twice to the same group, reliability can still be estimated

· The questionnaire is divided into 2 parts in such a manner that they may be regarded as 2 parallel havles of the questionnaire.

· Each person has a total score on the one half and a total score on the 2nd half

· This provides you with 2 sets of scores that are then correlated

· The correlation coefficient or reliability coefficient is an estimate of the reliability of either of the 2 halves.

· Similar to the alternate-forms reliability obtained for either of 2 forms of a questionnaire and is a measure of equivalence

· How do you divide a questionnaire into 2 equivalent halves?

· A common method is to compare scores on the odd items with scores on the even items 

· This estimate of the reliability of each half of the questionnaire is probably an underestimation of the reliability of the full questionnaire: a shorter questionnaire is generally less reliable than a longer questionnaire

· The reliability of the whole questionnaire is called the split-half reliability of the questionnaire and it measures the same attribute

· It refelcts the consistency of the group’s performance on the items within the questionnaire & indicated the degree of relatedness of the items

· Also regarded as a measure of the internal consistency of the questionnaire

· The closer the split-half reliability is to 1, the higher the internal consistency of the questionnaire

3. Evaluating reliability

· It is not correct to just refer to the reliability of a questionnaire

· The questionnaire you are dealing with should be specified together with the representative group for whom the estimate of reliability has been determined

· The nature & purpose of the questionnaire determines which type of reliability is appropriate & the acceptable level of reliability also depends on the use of the questionnaire

· Where results could have important consequences, such as IQ tests, the reliability coefficient should be above 0.90

· A questionnaire with a reliability coefficient of 0.70 and even somewhat lower, can be useful if the results are used in combination with other information about the individual or group

Specification document

· A specification document is just a list of the required characteristics for your questionnaire
· When you draw up the specification of your questionnaire, you are in effect making a list of what it should contain in terms of 

· Number of items

· Layout 

· Collect information from chosen content domain

· All issues to ensure that the questionnaire do what it is supposed to do

· Before you start compiling a questionnaire, you must have a rough idea of the line of enquiry you wish to follow

· Questions to ask yourself

· Do you need short, factual answers

· Do you want to conduct analytical research on a set of attitudes

· How many people will be involved

· Are they children or adults

· If adults, are they businessmen or the unemployed

· All these questions influence the kind of questions you will ask, level of language you use, how complex the questions are etc.

· Issues that will influence the questionnaire specifications

· The purpose of the investigation

· The kind of information you want

· The characteristics of the respondents (target population)

· The detailed specs of measurement aims should be clearly related to the purpose of the research
Suitability of a questionnaire

· The main purposes of a questionnaire are:

· Obtain accurate factual information

· Provide a standard format for recording facts, comments & attitudes

· Facilitate data processing

· There are many different techniques for gathering information from people

· Questionnaires

· Stadardised ability and achievement tests

· Projective tests

· Interviews

· Observation

· Narrative discourse  etc.

· The measuring instrument and approach you use depends on the topic you choose and the purpose of the investigation

· As a research tool, questionnaires are ideal for

· Collecting opinions

· Collecting preferences

· Collecting facts for a specific purpose

· From a specific set of respondents

· Example of a typical use of a questionnaire is a population census or opinion poll

· Educational & psychological questionnaires measure knowledge, interests and other constructs

· Some personality tests (16 personality factor questionnaire) are entirely made up of rating scales

· A survey type of questionnaire is of limited use if you want to test a person’s ability in a particular field

· To test mathematical ability, the test is designed specifically for that purpose: a questionnaire not a good option

· A projective test is used to reveal hidden aspect of their personality or emotional functioning: a questionnaire is not a good option

· Exercise: 

	TOPIC
	YES OR NO
	REASON

	support for political parties
	YES
	You want to find facts. Your Q could include questions about which parties respondents support, or ratings of various aspects of the party & their policies

	preference for different types of beer
	YES
	You want to find factual information. Use a list of different beer & their qualities and ask people to indicate what they like and why

	typing skills
	NO
	You are looking at a practical ability and in order to asses typing skill, you have to administer a practical test of typing ability. You could use a Q if you want facts about typing qualifications, work experience etc.

	opinions about the parole system
	YES
	Questionnaires are frequently used to gather info about people’s opinions on various issues

	parenting practices
	YES
	This is a bit tricky.  You can use a questionnaire to find out about parenting practices if you ask about attitudes toward punishment, routines in the home, food provided etc.  On the other had, to examine the effectiveness of parenting practices, you would use observation and not Q

	effect of personality on intelligence
	YES&NO
	tricky one.  You could use a Q to measure aspects of personality but you need a separate test to measure intelligence.  If you’re interested in the relation between personality & intelligence, you would need the right kind of research design to see how people’s scores on personality Q relate to their scores on the IQ test.


Validity 

Validity refers to the extent to which the questionnaire measure what it claims to measure.  

· Validity refers to the extent to which the scores and the conclusions based on the scores can be used for the intended purpose of the questionnaire

· The validity of a questionnaire is evaluated for a particular application

· If a questionnaire is used for more than one purpose, evidence should be gathered of the validity for each purpose

· This requires numerous studies of the relationship between performance on the questionnaire & other independently observed behaviours.

· 3 categories of gathering validity evidence

1. Content validity
· The purpose of the questionnaire refers to what it intends to measure and for whom it is to be used

· This determines the content domain the researcher needs to cover

· If the purpose of the questionnaire is to measure achievement in a specific course (how well a student has mastered all the objectives from the course), the content domain is the course material & related tasks the student should be able to perform

· The purpose of the Q could also be to measure behaviour in a particular context & the content domain would then be different possible behaviour in that context

· If the purpose of the Q is to measure behaviour in a crowd situation, the content domain you need to cover includes different behaviours such as losing one’s inhibition or becoming withdrawn

· The content domain is the universe of tasks, behaviours, attitudes etc. implied by the purpose of the questionnaire

· The researcher includes a small number of these tasks, behaviours or attitudes in the questionnaire & should try & select tasks, behaviours or attitudes that are representative of the larger universe of possible tasks, behaviours or attitudes.

· The content validity of the questionnaire for its particular purpose is determined by the degree to which the items in the questionnaire are representative of the universe of tasks, behaviours or attitudes that it was designed to measure

· Proper design of the questionnaire ensures content validity. 

· The relevant universe needs to be defined clearly

· This definition must be explicit enough to enable experts in the area to agree on whether any particular task, behaviour or attitude forms part of the universe.

· Content validity cannot be expressed in terms of a quantitative index

· Content validity should not be confused with face validity

· Face validity refers to the degree to which items appear to be relevant to what is being measured

· Content validity is based on the subjective evaluation by people who are not necessarily experts either in the particular area of in psychometrics.

· If the respondents do not regard the items as relevant (insufficient face validity), they might be less motivated & unwilling to cooperate
Define content domain:

A questionnaire to measure spelling achievement in grade two and a questionnaire to measure anxiety

It is easier to define the universe of material and tasks for measuring achievement where a great deal is known about that which you want to measure.

You can compile a list of nearly all possible words that a grade 2 child should be able to spell.

You will then select words ranging in difficulty level from this list.

You should decide on the tasks, for example the items can be MCQ.

Content validity is more difficult to assure when a questionnaire measures a more abstract attributed.  
It is not possible to provide all possible items for a measure of anxiety.  You would have to rely on the opinion of experts as to whether the items represent the content domain
2. Criterion-related validity

· Tests & questionnaires are often used to estimate an individual’s position or performance on some outcome measure
· This outcome measure is referred to as the CRITERION.

· The criterion-related validity of a questionnaire is the extent to which the scores on the questionnaire are effective in estimating an individual’s position or performance on the relevant criterion

· Two different approaches are used:

· Concurrent validity

· Obtained on the criterion at approximately the same time as the scores on the questionnaire

· The extent to which scores accurately estimates the individual’s present position on the relevant criterion is then determined

· Use this type of validity if you want to identify some current behaviour or status of individuals

Example of concurrent validity
Your questionnaire is on symptoms of psychological disturbances & you want to classify psychiatric patients according to their disturbances.  
You could take a representative group of psychiatric patients & administer your questionnaire to them

At the same time you would ask psychiatrists or clinical psychologists to classify these patients according to type of disturbance.  
You will then determine if scores on your questionnaire distinguish between patients in different categories as determined by the specialists

· Predictive validity

· Measures on the criterion are obtained in the future, usually months or even years after scores on the questionnaire are obtained.
· It is then determined to which extent the scores on the questionnaire accurately predict an individual’s scores on the relevant criterion

· This type of validity should be determined if you want to use your questionnaire to predict some future performance of individuals

Example of predictive validity:

If your questionnaire is on a particular university course & you want to use it to select candidates for entrance into this course that are most likely to success, then you could take a representative group of students who are applying for the course & administer your questionnaire to them.

At the end of the course you could obtain the students’ examination marks as measure of the criterion which is academic success.

You will then determine how effective scores on your questionnaire are in predicting the students’ examination marks.

· The most popular method to determine criterion-related validity is to calculate the correlation between the results of the questionnaire & the measures on the criterion.
· The resulting correlation coefficient is known as the validity coefficient

· The higher the validity coefficient, the better the criterion-validity of the questionnaire

· Validity coefficients are usually in the low to middle range of correlations

· Your evaluation of the coefficient obtained for your questionnaire will depend on how you are going to use the questionnaire.

· Important: the measure of the criterion should not only be appropriate in terms of what your questionnaire aims to measure, but it should also be reliable & valid
3. Construct validity

· A construct is an unobservable quality which forms part of a theory designed to explain observable behaviour
· Anxiety is not observable but it forms part of a theory that explains observable behaviours such as nail biting, sleep disturbances, eating disorders etc.
· Construct influence behaviour- you infer it from the behaviour associated with that construct

· If you see someone showing the above behaviours, you may infer that this person has some anxiety

· If the aim of your questionnaire is to measure a construct, you have to define your construct in terms of observable behaviours

· You have to include some of these behaviours in your questionnaire, from which you can infer an estimate of the existence of the underlying construct

· Construct validity refers to the appropriateness of these inferences aobut the underlying construct

· Construct validity of a questionnaire is the extent to which it measures the theoretical construct it aims to measure

· Construct validity cannot be expressed in terms of a single validity coefficient – it involves the findings of many studies

· Groups who are supposed to differ in terms of a construct should obtain significantly different scores on a questionnaire measuring this construct

· A questionnaire to measure the degree of warmth someone shows towards others would be administered to a group of social workers & research scientists as part of the validation process

· You would expect the social worker to obtain a significantly higher average score on the questionnaire, indicating that they posses a higher degree of the construct

· Such a result would provide support for the construct validity of the questionnaire and for the theory underlying the construct

· Convergent validity:

· You can also look at the correlation coefficients between different questionnaires.  You know that a correlation between 2 construct indicate a relationship between them, that is, changes on the one correspond with changes on the other

· If 2 questionnaires measure the same construct you would expect the scores on the questionnaires to be significantly correlated

· This is convergent validity

· Discriminant validity
· If the 2 constructs are theoretically unrelated, you would expect a high correlation between the scores on questionnaires measuring these constructs

Examples of convergent- and discriminant validity:
On a questionnaire measuring sociability, one would expect a fairly high correlation between sociability and community involvement.  

However, one would not expect a significant correlation between mechanical interest and sociability: sociability and mechanical interest is theoretically unrelated
Writing questionnaire items

1. General principles guiding the construction of good items
· Base items on a meaningful definition or description of what you want to measure

· It’s a science: In-depth knowledge of the topic and familiarity with the principles governing a good item design, is imperative.  

It’s an art: it requires creativity in selecting or construction items appropriate to the particular context.

· Items should be aimed at obtaining meaningful information about the behaviour, experiences, ideas, attitudes or perceptions of the respondents, with a minimum of distortion

· Ask reader friendly questions - give careful thought to: 

· Relevance

· Language level

· Cultural interpretations

· Clarity

· Avoid humiliating, confusing or making respondents feel inadequate

2. General guidelines for using and modifying existing items

· Recommended: use well-known questionnaires of which the reliability & validity have been established
· This way you can compare your finding with other researchers who have used the same questionnaire

· Do not blindly assume the items of a published questionnaire are good ‘cause it was constructed by and ‘expert’

· Items may be reliable & valid for Americans or Europeans but not suitable for SA’s

· Even if items are ‘good’, the language & jargon may not be suitable for your particular group

· Carefully and critically scrutinise each item if you do use an existing questionnaire

· If you eliminate or modify items you should NOT report the reliability & validity estimates of the questionnaire published by the original author, as these properties might be different for a questionnaire containing the ‘changed’ items.

3. Guidelines for constructing new items
The below are guidelines to follow when construction or adapting items – it’s only guidelines: each questionnaire is unique & presents its own demands and problems

a. Relevance of items

Keep clearly in mind what you aim to find out.

Do’s and Don’ts

Do: Read each item & ask yourself it the item relates to the topic:


Does it tap the construct you want to measure?

Don’t: be tempted to ask questions that are interesting but not vital to your research – be ruthless in disregarding such items

b. Language level

Language level of items must match language level of target population.

Do’s and Don’ts

Do: phrase items in a way that the level matches that of your respondents

All the words should be familiar to them.

Don’t: use academic or technical terminology, jargon, words that are seldom used in everyday speck, very long sentences or complicated syntax

Present your questions to a small group of respondents to check if items are easily understood – ask this small group to ‘think aloud’ while they respond to them

c. Cultural context

Do’s and Dont’s

Do: try to see the items from the respondents’ perspective

Do: be aware of possible cross-cultural differences

Do a pre-test if your target population is different from you own cultural group

Do try to have your items correctly translated into the language of your respondents

d. Clarity

Instructions, questions & statements must be so clear that all respondents interpret them in the same way & understand exactly what is required of them.

One of the main problems which introduce unwanted variance into scores, 

Do’s and Don’ts

Do avoid ambiguity: words or statements that lend themselves to being interpreted in a number of ways eg “visiting lecturers can help one feel less isolated” (who’s visiting?)

Do avoid imprecise questions such as: 

“How many hours do you presently work over the weekend?”

“Is there heavy traffic in your neighbourhood?”

“Do you believe in family planning?”

Work, heavy traffic and family planning mean different things!

Don’t ask questions with two inherent issues:


“I am fully occupied and I don’t feel lonely”


“I don’t feel lonely because I am fully occupied”


“Do you find the psychology course informative or interesting?”

Do scrutinise any items that contain “and” or “or” to see if they contain more than one possible issue

Don’t use negatives, especially double & multiple negatives & those to which respondents are required to respond with agree or disagree:


“It is not unusual for me not to do assignments until the last moment”


Do use active rather than passive statements:

“It is believed by students that they will be given extension by lecturers”
Do ask specific questions rather than general or vague questions

The more general an item, the more likely it will  be interpreted in different ways & the more difficult to answer.
Specific items are preferable but sometimes general items are necessary. 

These are difficult to answer:


“Are you happy these days?”


“Does your husband help you?”
Do write items that are specific, simple, clear and to the point

e. Fitting items to the choice of responses
‘Closed items offer a given choice of response: be sure that the given responses are appropriate for each item.

If the given choices are: ‘always’, ‘very often’, ‘sometimes’, ‘seldom’ or ‘never’, consider what a student could respond to the following question:


“Have you met any other students who are studying psychology?”

f. Factual questions

Remember that it can be difficult to remember events in the distant past

Do’s and Don’ts

Do limit the time frame to the immediate past (last week – the most the last 6 months)

Do make sure respondents have the information when you ask questions relating to factual information

g. Leading questions

Leading questions are those that influence respondents to give a particular answer:
Do’s and Don’ts

Don’t write items that encourage a particular answer

Don’t give examples unless it is really necessary

4. Problems relating to response bias or response style

a. Social desirability response bias

A tendency to choose what one believes to be the most socially acceptable response

This bias operates at various levels of consciousness
Deliberate faking is most likely to occur when respondents have good reason for presenting a good image of themselves:


When they are fully aware of what is being measure & for what purpose


When their identity is disclosed


When they are aware that their responses will affect them in some way

Faking can be reduced if respondents are aware they are not individually assessed and that their responses will remain anonymous

b. Response styles

A tendency to make a particular type of response, regardless of the item content

Some choose extreme responses ‘strongly agree’ or ‘strongly disagree’, some may repeatedly choose ‘uncertain’

Avoid this by designing a balanced questionnaire, consisting of items which are positively stated & items which are negatively stated

However, negatively stated items tend to confuse respondents

Two types of positively stated items:


Positively stated


Negatively scored



“People often let me down” or “I trust people”
STEP 1


IDENTIFY A SUITABLE CONTENT DOMAIN FOR A QUESTIONNAIRE


Describe the relevant content domain


Identify the topic for the questionnaire


Identify the focus for the questionnaire


Evaluate the suitability of a questionnaire as measure for this content domain


Reason for choosing a questionnaire as measuring instrument


The purpose of your questionnaire








STEP 2 


DESIGN A QUESTIONNAIRE


Decide on item format and scaling method


Item types


Closed questions


Open questions


Rating scales


	Likert type


	Semantic-differential type





Link item format and scaling method to the purpose and content of the questionnaire


Decide on the total number of items


Identify the extent to which each content area needs to be covered


Consider the characteristics of target population and available time


Design the layout for the questionnaire


Organise the questions logically


Funnelling: start with broad questions to specific





STEP 3





WRITE QUESTIONNAIRE ITEMS


Apply criteria for writing questionnaire items


Write items for a questionnaire








STEP 4





PILOT TEST THE QUESTIONNAIRE


Administer and revise the questionnaire


Assemble sample similar to target population


Administer the questionnaire to the sample


Ethical check list





Do an item analysis


Compile a data sheet


Calculate each respondent’s total score


Find items with too little variance


Prepare a scatter plot- determine correlation coefficient


Eliminate worst questions











     STEP 5





EVALUATE RELIABILITY AND VALIDITY





Evaluate the reliability of the rating scale


Evaluate the validity of the questionnaire








    STEP 6





COMPILE A MANUAL


Introductory talk


Instructions for administration 


Refer to the situation in which the questionnaire should be administered


What material is needed


How to deal with questions


Explain the aim of the questionnaire


Explain the importance of the study


Explain the importance of respondents contribution





Compile a manual





Aim and design


Aim and target population


Design of the questionnaire





Properties of the questionnaire


Item analysis and selection


Reliability


Validity


	


Procedures for administration, scoring and interpretation


Instructions for administration


Instructions for scoring


Guidelines for interpretation


Ensure confidentiality


Give instructions for scoring where applicable or relevant


Indicate how each item is scored and how to get a total score


Provide guidelines for the interpretation of results on the questionnaire

















     STEP 7


EVALUATE A QUESTIONNAIRE


Questionnaire rating scale


Four main facets to consider when evaluating a questionnaire:


The instructions of the questionnaire


Explain the purpose of the questionnaire


What is it suppose to measure


Who is the target population


Provide the confidentiality of information 


Indicate that contents are absolutely confidential or 


The identity of the respondent will not be disclosed


Instruction for handling questions


The characteristics of the items of the questionnaire


Item relevance


Item language level


Item in cultural context


Item clarity


Item answerability


Item as a leading question


The characteristics of the questionnaire as a whole


The scope of the questionnaire


Questionnaire item sequence


The functionality of the questionnaire


Three functions


Obtain accurate information


Provide a standard format for recording facts comments and attitudes


Facilitate data processing


Compare evaluations to QWAN (quality without a name)








Step 8


EVALUATE A MANUAL


Manual rating scale





The extent to which the manual constitutes its purpose


Following purpose areas covered in the manual


The nature of the questionnaire


The functionality of the questionnaire


Instructions for using the questionnaire


Logical sequence of the presentation


Logical grouping of the content topics


Clarity of the manual’s language





The quality of the information provided in the manual


Ten topics covered:


The aim of the questionnaire


The population targeted by the questionnaire


The design of the questionnaire


The sample used to test the questionnaire


How items were analysed and selected for the questionnaire


The reliability of the questionnaire


The validity of the questionnaire


Instructions for administering the questionnaire


Guidelines for interpreting the information obtained via the questionnaire


Compare evaluations to the QWAN














powerfull                     _ _ _ _ _ _ _ _                 powerless


hostile                          _ _ _ _ _ _ _ _                  friendly


dynamic                       _ _ _ _ _ _ _ _                  static


poor                              _ _ _ _ _ _ _ _                  rich








