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Practical Measurement Issues Associated with Data from Likert Scales

Abstract

The purposes of this paper are to: describe differential effects on Likert survey reliability of non-attending respondents, present some of the issues related to using negatively-worded Likert survey stems to guard against acquiescence and primacy effects, provide an alternative to the use of negatively-worded stems when it is needed, and examine primacy effects in the presence or absence of negatively-worded stems  In addition, a method is presented for matching subject data from different surveys or survey administered at different times when names or other easily identifiable codes such as Social Security numbers are considered to be counter to provision of anonymity.

The orientation of the paper is to provide cautions and solutions to practical issues in using these types of surveys in public health data collection.  This paper provides a summary of research conducted by the presenter and others on Likert survey data properties over the past several years.  It is based on the use of Monte Carlo methods, survey data sets, and a randomized experiment using a survey with six different stem and response modes.   Findings presented include evidence that: different non-attending respondent patterns affect reliability in different ways, the primacy effect may be more a problem when the topic is more personal to the respondent, the use of negatively-worded stems has an adverse affect on survey statistics, and there is an alternative to using negatively-worded stems that meets the same need with no adverse affect on reliability. 

Introduction


Likert surveys and similar other types of surveys are used extensively in the collection of self-report data in public health and social science research and evaluation.  While there are several variations in these types of scales, typically they involve a statement referred to as the stem and a response arrangement where the respondent is asked to indicate on an ordinal range the extent of agreement or disagreement.  The origin of these types of scales is attributed to Rensis Likert who published this technique in 1932.   Over the years the Likert type approach has been modified and has undergone many studies of the effects of Likert type survey arrangements on validity and reliability.  This paper examines some of these issues and provides alternative approaches to deal with some of the effects of Likert survey arrangements that may affect validity and reliability of data collected using these surveys.  There are four issues presented in this paper:

1. Effects of non-attending respondents on internal consistency reliability

2. Use of negatively-worded stems to guard against the primacy effect and an alternative to using negatively-worded stems

3. Examination of the primacy effect in the presence or absence of negatively worded stems

4. A method of matching subject data from different survey administrations to protect anonymity and increase power in making comparisons across administrations

Related Literature

Selected Literature Related to Non-Attending Respondent Effects

When we use a self-administered surveys, we make the assumption that respondents do their best to provide thoughtful and accurate responses to each item.  Possible reasons why a respondent might not do so are discussed later, but it is certainly possible that a respondent might not attend thoughtfully or accurately to the survey items.  Such individuals are referred to as non-attending respondents and their responses would be expected to lead to error or bias.  

The typical indication of reliability used in this situation is Cronbach's alpha, internal consistency coefficient.  This is often the only criterion used to assess the quality of such an instrument.  Results from such a survey may be used to assess individual opinions and perhaps compare them with others in the group.  In such case, the standard error of measurement may be a useful indicator of how much variation there may be in the individual's opinion.  Often we use total survey or subscale scores to describe a group's central location and variability or to compare different groups relative to opinion or changes in opinion within a group.  Many times parametric methods are used involving presentation and use of mean total scores to make such comparisons.  In such cases, the effect size, or change relative to units of standard deviation may be used to assess group differences or changes.

The issue of error or bias associated with attitude assessment has been discussed for the past several decades.  Cronbach (1970, pp. 495-499) discusses two behaviors which bias responses, those of faking and acquiescence.  Faking behavior is characterized by a respondent consciously providing invalid information such as in providing self-enhancing, self-degrading, or socially desirable responses.  Acquiescence relates to the tendency to answer in certain ways such as in tending to be positive or negative in responding to Likert-type items.  Hopkins, Stanley, and Hopkins (1990, p. 309) present four basic types of problems in measuring attitudes: fakability, self-deception, semantic problems, and criterion inadequacy.  While these certainly relate to biasing results, they are, at least in a minimal way, from attending respondents and, unless they are providing very extreme or random patterns, would be expected to have less influence than purposely, totally non-attending respondents.     

Nunnally (1967, pp. 612-622) has indicated that some respondents have an extreme-response tendency, the differential tendency to mark extremes on a scale, and some have a deviant-response tendency, the tendency to mark responses that clearly deviate from the rest of the group.  If such responses are thoughtful and, from the viewpoint of the respondent, representative of true opinions, then they should not be considered non-attending or spurious.  However, if respondents mark extremes or deviate from the group because of reasons not related to their opinions, then they would be considered to be non-attending respondents.  He also discusses the problems of carelessness and confusion.  These are more likely to be similar to what may be referred to as non-attending respondents.  Respondents who are careless or confused, yet are forced, either formally or informally, to complete the survey are more likely to provide spurious or non-attending responses.  

Lessler and Kalsbeek (1992, p. 277) point out that "There is disagreement in the literature as to the nature of measurement or response variability.  This disagreement centers on the nature of the process that generates measurement variability."  They refer to the problem of individual response error where there is a difference between an individual observation and the true value for that individual.  The controversy about the extent to which nonsampling errors can be modeled is extensively discussed in their work.  Those believing it is difficult to model such error cite the need to define variables that are unmeasurable.  When errors are random, there are probability models for assessing effects.  However, when errors are not random it is much more difficult because there are several different systematic patterns provided by respondents, often nonattending respondents, that will have differential effects.  

In a review of several studies related to response accuracy, Wentland and Smith (1993, p. 113) concluded that "there appears to be a high level of inaccuracy in survey responses."  They identified 28 factors, each related to one or more of three general categories of: inaccessibility of information to respondent, problems of communication, and motivational factors.  They also report that in studies of whether the tendency to be untruthful in a survey is related more to personal characteristics or item content or context characteristics, personal characteristics seem to be more influential.  They state:

The evidence available, however, suggests that inaccurate reporting is not a 

response tendency or predisposition to be untruthful.  Individuals who are truthful 

on one occasion or in response to particular questions may not be truthful at other 

times or to other questions.  The subject of the question, the item context, or other 

factors in the situation, such as interviewer experience, may all contribute to a 

respondent's ability or inclination to respond truthfully.  Further, the same set of 

conditions may differentially affect respondents, encouraging truthfulness from 

one and inaccurate reporting from another.  (p. 130)   

Goldsmith (1988) has conducted research on the tendency of providing spurious responses or responses which were meaningless.  In a study of claims made about being knowledgeable of product brands, 41% of the respondents reported they recognized one of two fictitious product brands and 17% claimed recognition of both products.  One of the groups identified as providing more suspect results was students.  Another study (Goldsmith, 1990) where respondents were permitted to respond "don't know" and were told that some survey items were fictitious, the frequency of spurious response decreased, but not by very much.  Goldsmith (1986) compared personality traits of respondents who provided fictitious responses with those who did not when asked to indicate awareness of genuine and bogus brand names.  While some personality differences were observed, it was concluded that the tendency to provide false claims was more associated with inattention and an agreeing response style.  In Goldsmith's research it is not possible to separate out those who purposely provided spurious responses as opposed to those who thought they were providing truthful answers.  Perhaps only those who knowingly provided fictitious responses should be considered as providing spurious responses. 

Groves (1991) presents a categorization scheme related to types of measurement errors associated with surveys.  He classifies errors as being nonobservational errors and observational errors.  Errors of nonobservation relate to inability to observe or collect data from a part of the population.  Nonresponse, such as in failure to contact respondents or get surveys returned, would lead to the possibility of nonobservational error.  Examples of potentially nonobservational error relate to problems of coverage, nonresponse, and sampling.

Observational error relates to the collection of responses or data that deviate from true values.  Observational error may come from several sources including: the data collector, such as an interviewer, the respondent, the instrument or survey, and the mode of data collection.  Data collector error could result from the manner of survey or item presentation.  This is more likely to happen when data are collected by interviewing rather than with a self-administered instrument.  It could result from instrument error such as the use of ambiguous wording, misleading or inaccurate directions, or content unfamiliar to the respondent.  A study conducted by Marsh (1986) related to how elementary students respond to items with positive and negative orientation found that preadolescent students had difficulty discriminating between the directionally oriented items and such ability was correlated with reading skills.  Students with poorer reading skills were less able to respond appropriately to negatively-worded items.  

The mode of data collection may also lead to observational error such as collection by personal or telephone interview, observation, mailed survey or administration of a survey to an intact group.  While not cited by Groves, it would seem that the setting for survey administration could make a difference and would fit in this category.  

Respondent error could result from collection of data from different types of respondents.  As Groves (1991, p. 3) points out: "Different respondents have been found to provide data with different amounts of error, because of different cognitive abilities or differential motivation to answer the questions well."  Within this category lies the focus of this research.  The four sources of observational error cited by Groves are not totally independent.  It is highly possible that data collector influences, instrument error, or mode of data collection could influence respondent error, particularly as related to the motivation of the subject to respond thoughtfully and accurately.

Selected Literature Related to the Use of Negatively-Worded Stems

Reverse or negatively-worded stems have be used extensively in public health  and social science surveys to guard against acquiescent behaviors or the tendency for respondents to generally agree with survey statements more than disagree.  Also, such item stems are used to guard against subjects developing a response set where they pay less attention to the content of the item and provide a response that relates more to their general feelings about the subject than the specific content of the item.  Reverse-worded items were used to force respondents to attend, or at least provide a way to identify respondents that were not attending, more to the survey items.  Most of the research on this practice has pointed out problems with reliability, factor structures, and other statistics.  

The controversy associated with the use of direct and negatively-worded or reverse-worded survey stems has been around for the past several decades.  Reverse-wording items has been used to guard against respondents providing acquiescent or response set related responses.  Two general types of research have been conducted.  One has looked at effects on typical survey statistics, primarily reliability and item response distributions, and the other type has looked at factor structure differences. 

Barnette (1996) compared distributions of positively-worded and reverse-worded items on surveys completed by several hundred students and another one completed by several hundred teachers. He found that a substantial proportion of respondents in both cases provided significantly different distributions on the positively-worded as compared with the negatively-worded items.  Marsh (1986) examined the ability of elementary students to respond to items with positive and negative orientation.  He found that preadolescent students had difficulty discriminating between the directionally oriented items and this ability was correlated with reading level; students with lower reading levels were less able to respond appropriately to negatively-worded item stems. 

Chamberlain and Cummings (1984) compared reliabilities for two forms of a course evaluation instrument.  They found reliability has higher for the instrument when all positively- worded items were used.   Benson (1987) used confirmatory factor analysis of three forms of the same questionnaire, one where all items were positively-worded, one where all were negatively-worded, and one where half were of each type to examine item bias.  She found different response patterns for the three instruments which would lead to potential bias in score interpretation.  

As pointed out by Benson and Hocevar (1985) and Wright and Masters (1982), the use of items with a mix of positive and negative stems is based on the assumption that respondents will respond to both types as related to the same construct.  Pilotte and Gable (1990) examined factor structures of three versions of the same computer anxiety scale: one with all direct-worded or positively-worded stems, one with all negatively-worded stems, and one with mixed stems.  They found different factor structures when mixed item stems were used on a unidimensional scale.  Others have found similar results.  Knight, Chisholm, Marsh, and Godfrey (1988) found the positively-worded items and negatively worded items loaded on different factors, one for each type.  

The controversy associated with the use of direct and negatively-worded or reverse-worded survey stems has been around for several decades.  Three general types of research related to this practice have been conducted.  One has looked at effects on typical survey statistics such as internal consistency reliability and descriptive statistics.  Another type of research has focused on factor structure differences for items from different types of survey configurations.  A third area of research has examined the differential ability of respondents to deal with negatively-worded items. 

Selected Literature Related to the Primacy effect

In one of the earliest examples of research on this topic, Matthews (1929) concluded that respondents were more likely to select response options to the left rather than the right on a printed survey.  Carp (1974) found respondents tended to select responses presented first in an interview situation.  The research of others (Johnson, 1981; Powers, Morrow, Goudy, and Keith, 1977) has not generally supported the presence of a primacy effect.  Only two recent empirical studies were found (Chan, 1991 and Albanese, Prucha, Barnet, and Gjerde, 1997) where self-administered ordered-response surveys were used for the purpose of detecting the primacy effect.  

Chan (1991) administered five items from the Personal Distress (PD) Scale, a subscale of the Interpersonal Reactivity Index (Davis, 1980) to the same participants five weeks apart with the first administration using a positive-first response alternative and the second administration using a negative-first response alternative.  The alternatives used were variations on “describes me” rather than SD to SA options.  Chan found there was a tendency for respondents to have higher scores when the positive-first response set was used and there were also differences in factor structures between the data sets generated with the two forms of the instrument.    

Albanese, et al. (1997) used six variations of a student evaluation of instruction form in a medical education setting.  The six forms came from crossing the number of response alternatives of five, six, or seven with the response alternative pattern having the “strongly agree” option first or last.  They found forms with the most positive statement first (to the left) had more positive ratings and less variance.  Of course these statistics are not totally independent when a closed scale is used because as an item mean gets closer to a limit, the variance is constrained. 

While not involving a comparison of statistics or factor structures of positively-worded with negatively worded stems, two studies of the primacy effect compared statistics and factor structures when item response sets were in opposite directions on two forms of the survey, such as one form with all item responses going in the direction of SA to SD and the other form with all item responses going in the direction of SD to SA.  Chan (1991) concluded that the different response set order forms provided significantly different statistics and factor structures.  

Effects of Non-Attending Respondents on Internal Consistency Reliability


In some situation, especially ones where respondents feel coerced or pressured to complete self-administered surveys, often in group administrations, there may be more of a tendency to non-attend to

survey items.  This is probably not a frequent occurrence but one that is possible.  Usually the respondent who is most likely to non-attend is a non-respondent rather than a non-attending respondent.  There is a tendency to believe that non-attending respondents would result in a reduction of internal consistency reliability since they would seem to increase error variance.  

Barnette (1999) conducted a Monte Carlo study of the effects of a variety of types and proportions of substitution in the data set of non-attending patterns on internal consistency reliability.  He identified seven patterns of non-attending respondents on a 1 to 7 scale range and included an eighth pattern that comprised a random mixture of the other seven patterns.   The patterns were: 1. Mono-extreme – All 1’s or all 7’s, 2. Mono-middle – All 4’s, 3. Big-stepper – 1234567654321234567…, 4. Small-stepper – 123212321…, 5. Checker-extreme – 17171717…, 6. Checker-middle – 353535…., 7. Random – Random digits 1-7, and 8. Random Mixture of these seven.  These were substituted into a data set of 100 respondents for a simulated survey of 50 Likert items on a 1 to 7 scale range with a given value for Cronbach’s alpha of .7, .8, and .9 with 5%, 10%, 15%, and 20% substitutions.  Results for the situation where the population value of alpha was .8 are presented here.  


Table 1 presents the results of changes in alpha as function of type and proportion of substitution of the non-attending respondent patterns.  

Table 1.  Effects of Nonattending Respondents
Replace Responses when (= .8







Percent replaced
Pattern                                
    5           10          15           20 
1 Mono-extreme


.911 
.942 
.958 
.966 

2 Mono-middle


.800 
.800 
.799 
.797 

3 Big-stepper


.790 
.783 
.772 
.766 

4 Small-stepper


.871 
.905 
.923 
.937 

5 Checker-extreme

.775 
.750 
.724 
.700 

6 Checker-middle


.797 
.793 
.794 
.783 

7 Random


.791  
.781 
.772 
.758 

8 Random mixture 

.831 
.860 
.879 
.887 

This is displayed graphically in Figure 1

Do non-attending respondents affect alpha?  The answer is clearly yes.  Do different patterns have different influences?  It is clear that some result in increases in alpha (mono-extreme or pattern 1, small-stepper or pattern 4, and the random mix or pattern 8), while others decrease alpha (checker-extreme or pattern 5, big-stepper or pattern 3, and the random or pattern 7), and some have little affect (mono-middle or pattern 2 and checker-middle or pattern 6).  Does the proportion of substitution have an effect?  Clearly as the proportion increases resulting increases or decreases in alpha are systematically variable.  It is interesting to note that as little as five-percent replacement can have marked effects on reliability.  These results also point out that not all non-attending respondent patterns reduce reliability, some increase it.  

There has not been much attention to finding ways of detecting non-attending respondents.  Researchers have recently been conducting research on identifying non-attending respondents, particularly those who seem to be providing responses that could be considered to be evidence of acquiescent or primacy types of responses.  One approach is similar to a method referred to as item response theory where differential item functioning is examined.  The approach has been to rotate the matrix and use the same methods to study differential respondent functioning.  It has shown some promise in detecting these types of respondents but not others.  The author is examining another approach that deals with an examination of correlation of subject scores with the item means to see if this might be a way of detecting non-attending respondents. 

Use of Negatively-Worded Stems and an Alternative to Using Negatively-Worded Stems

A 20-item survey designed by the author to assess attitudes toward year-round schooling was used, modified with different item and direction of response options.  This topic was chosen because of the universal educational experience of respondents such that all could have an attitude regarding the referent.  The response options represented a five-point Likert scale of Strongly Disagree (SD), Disagree (D), Neutral (N), Agree (A), and Strongly Agree (SA).   The scores on the original version of this survey had a Cronbach alpha of .85 (n= 33).  Six forms of the Attitude Toward Year-Round Schooling Survey were developed, each one representing one of the six treatment conditions described in Figure 2. 

Each form included the same 20 items, relative to content, but stems and response options were structured in the two by three framework. Stem type was varied (all direct-worded stems vs. half direct and half negatively-worded stems, randomly determined) and response option was also varied (all SD to SA, all SA to SD, and, randomly determined, half going SD to SA and half going SA to SD).  Inserting an underlined “not” into the stem 

negated item stems.  On the forms with bidirectional response options, a warning statement that this was the case was provided in the instructions immediately prior to the beginning of the items.

	Stems
	Item Response Option



	
	Unidirectional

SD – SA
	Unidirectional

SA - SD
	Bidirectional

Half SD – SA

Half SA – SD

	All

Direct
	Form A
	Form B
	Form C

	Mixed
	Form D
	Form E
	Form F


Figure 2.  Survey form arrangements

The six different instruments were randomly mixed.  The instruments in random order were then administered to classes of high school students, undergraduate students, graduate students and inservice teachers in five different locations in two states. To ensure relatively high power for determining differences across forms, 150 participants per form was the target.  No names or any other identifiers were used.  Instructions included a statement that participation was voluntary and there were no negative consequences should anyone decide not to participate.  No one declined to participate.  Respondents were told they weren't all getting exactly the same survey, but that was not a concern for them.  After completion of the survey respondents were debriefed in general terms regarding the true nature of the research. 

All instruments were computer-scored using a program written by the author.  Responses were “reflected” as necessary to have the lowest response (i.e., “1”) consistently indicative of least agreeing with the positive or direct state of the item content and the highest response (“5”) be indicative of most agreeing with the positive or direct state of the item stem.  Data were analyzed using the PROC CORR, PROC UNIVARIATE, and PROC ANOVA procedures of SAS( (1990).  Alpha confidence intervals were computed using a SAS( IML program written by the author. 

Table 2 presents the means and standard deviations for the six instrument configurations.  The treatment means were all very close to the midpoint of the scale (i.e., 3).  Statistical significance tests were conducted to compare means in the two-by- three design.  There was not a statistically significant interaction, F(2, 909) = 1.17, p = .312, R2= .003, nor statistically significant main effect for the response option variable, F(1, 909) = 0.42, p = .655, R2= .001.  There was a statistically significant main effect for the stem variable, F(1, 909) = 12.38, p < .001, R2= .013, with the mixed stem mean higher (M= 3.104) than the all direct stem mean (M= 2.998).  However, the proportion of variance accounted for by this variable was only .013, indicating very low practical significance.


Cronbach alpha coefficients with their .95 confidence intervals are presented in Table 3.  Alpha coefficients are distributed as F with df = (N – 1) and (I – 1) * (N – 1), where N is the number of respondents and I is the number of items (Feldt, Woodruff & Salih, 1987), which was used to compute confidence intervals.  Alphas in the all-direct stem condition were above .80, with overlapping confidence intervals, the highest (.8476) when the bidirectional response option was used.  While this was not significantly higher compared with the unidirectional conditions, it is important to note that there appears to be no loss in internal consistency of scores when the bidirectional response pattern is used with all direct-worded stems.  It is worth pointing out that the treatment of all direct stems combined with bidirectional response options had the highest alpha and score variance.  It would seem this treatment yielded scores with the highest degree of internal consistency. 

These results are graphically displayed in Figure 3.  The most important finding in this research relates to the use of mixed response options rather than mixed item stems.  In the condition where all direct-worded item stems were used in combination with half of the response sets going from SD to SA and the other half going from SA to SD, the highest level of score reliability ((= .8476) and also highest item variance were observed.  This would seem to indicate that this condition provided scores, which were more reliable and also provided for higher discrimination of responses on the scale. 

It seems clear that mixing stems and response options probably is much too confusing for many respondents and is therefore not a recommended procedure.  However, using a bidirectional response set of alternatives does not result in a loss of internal consistency, yet would permit the possible detection of acquiescence or response set bias.  Researchers have suspected that negated items are not considered the exact opposite of direct-worded items and this is one of the major factors in the reduction of reliability and validity of scores on surveys using mixed items.  One of the strengths of the proposed approach is that the stem remains the same, as a direct-worded item and the response options remain the same, just ordered differently. 

Test of the Primacy Effect in Presence or Absence of Negatively-Worded Stems


The data collected to conduct the study of alternative stem and response patterns provided a basis for looking at the primacy effect in the presence or absence of negatively worded items.  This involved using the data in cells A, B, D, and E as described in Figure 2.  The data used in this analysis was conducted before a few of the surveys were returned for the previous analysis so the cell frequencies are slightly lower. 

Table 4 provides the results relative to the three primary dependent variables: Cronbach alpha, total mean score (sum of items) response, and standard deviation of total scores.  Although standard deviations are reported in the table, actual inferential tests of total score variability (Brown-Forsythe) used variances.   There was no statistically significant difference in alpha values when comparing them between the two response alternative directions, (2 (1, n= 586)= 0.3445, p = .557, (.7771 for SD to SA and .7604 for SA to SD).   There was a statistically significant difference between the all-positive stem alpha (.8154) compared with the alpha from the mixed-stem instruments (.7161), (2 (1, n= 586)= 12.1282, p = <.001.  Since this was a statistically significant difference, it is important to present a measure of practical significance or effect size.  Since alpha is a variance-accounted-for statistic, there is a practical difference of .0993 or 9.93% of the total variance.   Thus, use of all-positive stems results in about ten percent higher accounting of systematic variance as compared with the use of mixed-stems.  While it is clear the alpha values were about ten percent lower when mixed-stems were used compared with having all direct-worded stems, this difference was not related to any type of interaction effect with the response alternative direction variable.  This difference is consistent with other research comparing the Cronbach alpha values in the absence and presence of negatively-worded stems (Benson and Hocevar, 1985; Schriesheim and Hill, 1981).

Table 2.  Survey Item Summary Statistics by Instrument Configuration

	Stems
	Statistic
	Item Response Option


	Total

	
	
	Unidirectional

SD – SA
	Unidirectional

SA - SD
	Bidirectional

Half SD – SA

Half SA – SD
	

	All

Direct
	n

M

SD
	150

2.991

0.484
	153

3.046

0.477
	151

2.955

0.541
	454

2.998

0.502

	Mixed
	n

M

SD
	151

3.105

0.421
	151

3.094

0.415
	159

3.113

0.390
	461

3.104

0.408

	Total
	n

M

SD
	301

3.049

0.456
	304

3.070

0.447
	310

3.036

0.476
	915

3.051

0.460


Table 3.  Alpha Coefficients and .95 Confidence Intervals by Instrument Configuration

	Stems
	Statistic
	Item Response Option

	
	
	Unidirectional

SD – SA
	Unidirectional

SA - SD
	Bidirectional

Half SD – SA

Half SA – SD
	Total

	All

Direct


	n
(
CI.95
	150

.8250

.7817 ( .8632
	153

.8108

.7645 ( .8517
	151

.8476

.8100 ( .8807
	454

.8307

.8073 ( .8525

	Mixed
	n
(
C.95
	151

.7339

.6682 ( .7918
	151

.7059

.6333 ( .7699
	159

.6459

.5609 ( .7211
	461

.6966

.6549 ( .7353

	Total
	n
(
CI.95
	301

.7838

.7467 ( .8177
	304

.7608

.7200 ( .7981
	310

.7759

.7380 ( .8105
	915

.7743

.7526 ( .7950


The most important interaction test involving alpha was a test of the interaction of response set direction and absence or presence of negatively-worded items.   The alpha values ranged from .7063 to .8189 for the four cells.  There was not a statistically significant interaction, z = 0.09, p = .928.  There were no statistically significant interactions of response direction with: sex (range of alphas of .7217 to .8049), handedness orientation (range of alphas of .7572 to .8249), or age category (range of alphas of .7355 to .7848). 

There was no statistically significant difference between the total score means between the two response directions (61.291 for SD to SA and 61.357 for SA to SD), F (1, 582)= 0.01, p = .929.  There was a statistically significant difference between the mean of the all-positive stem group (60.563) and the mixed-stem group (62.085), F(1, 582)= 4.27, p= .039.  However, practical significance was very low as indicated by (2 = .007 and this was not a hypothesis of interest in this research.  There was no statistically significant interaction of response direction and absence or presence of negatively-worded items, F (1, 582)= 0.87, p = .351.  

Table 4.  Cronbach Alpha, Means, and Standard Deviations by Response Direction and Stem Configuration 

	

	SD to SA
	SA to SD
	Total

	All positive or 

direct worded 

stems
	n

(
M

SD
	146

.8189

60.185

9.504
	 147

.8106

60.939

9.506
	 293

.8154

60.563

9.500

	Mixed stems, 

Half positive, 

Half negative
	n

(
M

SD
	146

.7268

62.397

8.344
	147

.7063

61.776

8.267
	293

.7161

62.085

8.297

	Total
	n

(
M

SD
	292

.7771

61.291

8.996
	294

.7604

61.357

8.903
	586

.7690

61.324

8.942


There were no statistically significant interactions of response direction with: respondent sex, F (1, 569)= 0.05, p = .819; respondent handedness orientation, F (1, 569)= 0.08, p = .777; or respondent age, F (1, 569)= 1.49, p = .216.  Thus, there were no statistically significant mean differences between the two response directions and no statistically significant mean differences in the presence or absence of negatively-worded items or interactions of these two variables with respondent characteristics of sex, handedness orientation, or age.

Based on the results on homogeneity of variance, using the Brown-Forsythe test, there was no statistically significant difference between the total score variances between the two response directions, F (1,584)= 0.02, p = .892.  Interaction tests for variance were conducted using an omnibus F test of the cell variances.  Had that been statistically significant, simple effect tests would have been conducted.  There was no statistically significant difference among the four cell variances in the response direction and absence or presence of negatively-worded items configuration, F (3, 582)= 1.91, p = .127.  There was no statistically significant difference among the four cell variances in the response direction and respondent sex configuration, F (3, 580)= 0.56, p = .640; there was no statistically significant difference among the four cell variances in the response direction and handedness orientation configuration, F (3, 577)= 0.34, p = .798; and  there was no statistically significant difference among the six cell variances in the response direction and age category configuration, F (3, 579)= 0.31, p = .909. 

A primacy effect would be manifested in some effect on internal consistency, total score, total score variation, or order of item means, item standard deviation, or item-total correlations.   None of these were observed in this experiment.  The only statistically significant effect found in this study was that the use of negatively-worded stems had lower, by about .1 (which equates to a ten-percent lower level of systematic measurement variance), values on Cronbach’s alpha, but this difference was not related to the response set direction.  There were no statistically significant differences in alpha, total score mean, or total score variance between the two Likert response directions and there were no statistically significant interactions with the variables of presence or absence of negatively-worded items, sex of respondent, handedness orientation of respondent, or age of respondent. 

Based on these results, there is no evidence that the directionality of Likert response alternatives should be a concern in the design of at least some types of surveys.  While this may or may not be an issue for many survey designers, it is a question frequently asked by those learning to design such surveys and perhaps is in the back of the minds of many seasoned survey designers.  A primacy effect was not observed in this experiment.  This indicates that at least sometimes it may not make any difference which direction is used as related to the technical adequacy and stability of the results obtained. 

In answer to the original question: “Does it make a difference?”, it didn’t in this situation.  Not only did it not make a difference overall, the variable of whether negatively-worded items were absent or present made no difference.  In addition, personal characteristics of sex, handedness orientation, and age were not related to differences in response patterns under either response direction condition.  The relative order of item means, the item standard deviations, and item-to-total correlations was highly consistent between the two response directions.

Why were these results not supportive of the findings of Chan and Albanese, et al.?  There are several possibilities that should be considered.  There seem to be two, somewhat related, issues here that may make a difference.  First, is the nature of the survey itself.  The survey used in this research was attitude toward year-round schooling.  The items were not ones that would be expected to elicit strong emotional responses one way or another for most respondents.  The survey used in the Albanese, et al., research was a course evaluation survey, which are notorious for extreme, usually positive, responses.  Surveys, which have items that are likely to have responses close to one of the extremes, may be more likely to be prone to a primacy effect.  There may be a mental regression effect happening in these cases.  There may be a difference between surveys used to collect general opinions as opposed to being used to evaluate something or someone.  Related to this may be the nature of what is being evaluated.  It may make a difference if the evaluation is of an inanimate object such as a product or project as opposed to a person such as a classroom instructor or supervisor.

Second, is the direct personal involvement of the respondent.  In Chan’s research, respondents were rating themselves on issues that could have been emotionally reactive; they were evaluating themselves.  The nature of such self-assessment may be more prone to a primacy effect compared with assessment or attitude toward something or someone other than self.  Acquiescence or the provision of socially desirable responses may also be an issue in this and similar situations.

Thus, primacy effect may be situation and assessment strategy determined rather than being determined by the structure of Likert response alternatives.   In a way similar to the assessment of reliability, a survey or test in and of itself is not reliable.  Only the scores generated in a specific use of the instrument possess the property of reliability (Thompson, 1994).  This may be the case relative to primacy as well.  These and other issues remain to be addressed in future research.  This study should be replicated using different surveys and respondent types to confirm or refute these findings.   However, for most survey applications where highly emotional issues are not addressed, it is likely that the direction of the response sets is not an issue.  An issue of greater concern, which this research illustrates, would be the use of mixed item stems or the use of negatively-worded stems.  These results are described in greater detail in Barnette (2001).

A Method of Matching Data without Personal Identifiers

In research and evaluation projects it is often necessary, or at least highly desirable, to be able to match data from different collections to the same individual without personally identifying the subjects.  We often do not want subject names or social security numbers or student numbers on the data collection forms, but we still need to match them up.   There are two primary concerns.  One is the need to be able to match data from different data collection forms so measures of association or regression analyses may be possible.  The other is in being able to conduct more powerful statistical analysis procedures for comparing subjects on the same variables across time.  When data are dependent or matched it is well recognized that the ability to correlate scores and remove that variance from the error term results in more powerful analysis procedures.  

One solution to this problem is in the use of a personally determined code that can be repeated easily from one administration to another and is one that would be difficult or impossible to use to identify a specific respondent.  On each form the respondent is asked to enter a series of letters and/or numbers that only they can replicate, letters and numbers that would be very difficult to use to personally identify a person, but ones that would not change. You could use this on demographic data collection forms, surveys, tests, or any forms where you didn’t need the actual name or personally identifiable number.  In this way, you can match with anonymity.  For example, six short lines are placed at the top of each survey and the respondent is asked to enter numeric or alpha characters in specific spaces.  Examples of types of characters that can be used are:

Initial of Mother’s first name

Initial of Father’s first name

Day within month of birthday 01 to 31 (two spaces)

First initial of city of birth

First initial of state (or country if not born in the US or Canada) of birth

Initial of Mother’s maiden name 

It is best to put the actual stimulus direction on the form itself such as this:

_______       _______       _______       _______       _______       _______

Initial of        Initial of      Initial of       Initial of        {------------------------}

Mother’s       Father’s       city of           state of               Day of month of

First name     First name   birth             birth                  birthday (01 to 31)

If you ask them to use this same scheme on every form, you can match the data.  Even if they are not perfectly accurate, there will usually be enough consistency, especially combined with your skills in handwriting analysis, to make the matches.  If you do not have the coding stimulus directions on the form itself, make sure you record your coding scheme and save it in a place you will remember.  If you forget how you had the code set up, you can’t get the same code on subsequent administrations and matching may be possible, but is likely to be difficult or impossible.

Don’t use things like: spouse’s/significant other’s first name initial, initial of favorite color, initial of type of car owned, year of car owned, wedding anniversary date, letters or numbers related to an address or phone number, or similar things because these can change.  Just ask yourself, could this letter or number change in any way from one time to the next?  If it can, don’t use it.  There are plenty of them that do not change or are very unlikely to change.

Concluding Statement


This paper has been presented to provide some guidance in the design and application of methods in the use of Likert surveys.  In general, the paper has attempted to provide some guidance in the use of Likert surveys.  Monte Carlo data were used to demonstrate that non-attending respondent patterns affect reliability and some of these patterns may result in believing a survey is more reliable than it actually is.  It was pointed out that this is typically not a problem in most self-administered survey situations, but when it is a concern, there is a need to identify such respondents.  Work is underway to find methods that can help identify such respondents for their removal from the data set.


It is clear that there are negative affects in the use of negatively-worded survey stems.  Reliability is negatively influenced when such item stems are used.  Other research has demonstrated that there are also detrimental effects on factor structures of items when these types of items are used.  It is debatable as to whether there are good reasons for using such items, but if this is a concern the research reported here would seem to indicate that using response sets that go in bi-directional patterns is a better alternative to the use of negatively-worded stems.


Research reported here relative to the primacy effect is contradictory of results found by others.  In addition, there seemed to be no interaction effect on item survey statistics related to the primacy effect when these item response sets were in opposite directions.  It was hypothesized that the primacy effect may be a function of the nature of the survey topic and the personal self-description nature of the topic.  This is an area that needs further research.


Finally, a method was described that could be used to identify subjects when there is a need to match subject responses across different data collection instruments and across different times.  It is hoped that the topics discussed in this paper will provide some guidance in the design, administration, and data analysis using self-administered Likert surveys. 
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