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Abstract 

Cronbach‟s alpha estimates the internal consistency of responses in multi-item bipolar scales. 

This article examined four research questions (RQ): (a) To what extent do inconsistencies exist 

in data (e.g., responses of -2 -2 2 2)? (b) Do the number of scale items influence the amount of 

inconsistency? (c) Does Cronbach‟s alpha mask inconsistencies? and (d) Does the pattern of 

findings generalize across different contexts? Data were obtained from 29 research projects 

(n=10,616). Each survey had place attachment questions composed of two concepts: place 

identity and place dependence. Respondents were classified as consistent or inconsistent based 

on their responses to the place attachment questions. Results demonstrated that: (a) inconsistent 

response patterns exited in the data (RQ1), (b) number of scale items influenced amount of 

inconsistency (RQ2), (c) Alpha masked these inconsistencies (RQ3), and (d) this pattern 

generalized across different resources and respondents (RQ4). Discussion focused on 

implications of these findings.  

Keywords: Cronbach‟s alpha, internal consistency, inconsistent responses 
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Introduction 

Many concepts of interest to social scientists are not directly observable (e.g., attitudes, 

beliefs, norms, value orientations). Their existence must be inferred from survey responses that 

serve as indicators of the concepts. A variety of measurement methodologies and scaling 

procedures have been proposed for examining these psychological concepts. Likert, for example, 

introduced the summated rating scale in 1932. This scaling approach begins with a pool of items 

that are believed to be relevant to the object (e.g., attitude, belief) of interest. Respondents 

indicate their level of agreement or disagreement with each statement. For example, positive 

values of 1 and 2 might correspond to “agree” and “strongly agree,” while negative values of -1, 

and -2 would represent identical levels of disagreement. Zero is often used as a  “neutral” or 

“neither agree nor disagree” point (Nowlis, Kahn, & Dhvar, 2002). The Likert technique is 

referred to as a summated rating scale because the responses received from each item are 

summed (or averaged) to obtain the respondent‟s total score on the scale. 

Cronbach‟s alpha (often symbolized by the lower case Greek letter α) is commonly used 

to examine the internal consistency or reliability of summated rating scales (Cronbach, 1951). 

Several authors (Cortina, 1993; Green, Lissitz, & Mulaik, 1977; Ritter, 2010; Schmidt, Le, & 

Iles, 2003; Schmitt, 1996; Sijtsma, 2009), however, have highlighted the limitations and misuses 

of alpha in applied research. For example, the number of items in the scale, item 

intercorrelations, and dimensionality affects α.  

This article examined the extent to which alpha masks inconsistencies in survey 

responses. The data for this analysis were obtained from 29 different research projects, each of 

which focused on the general concept of place attachment. Consistent with previous research 

(Williams & Vaske, 2003), place attachment was operationalized using two multi-item 

summated sub-dimensions – place dependence and place identity. Place dependence (a 

functional attachment) reflects the importance of a place in providing features and conditions 
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that support specific goals or desired activities. Place identity (an emotional attachment) refers to 

the symbolic importance of a place as a repository for emotions and relationships that give 

meaning and purpose to life. 

Summated Rating Scale Properties 

There are four defining characteristics of a summated rating scale (Vaske, 2008). First, as 

the name (i.e., summated) implies, the scale must contain multiple items (survey questions) that 

will be combined by summing or averaging. Second, each item in the scale must reflect the 

concept being measured. Third, unlike a multiple choice exam there are no “right” or “wrong” 

answers to the items in a summated rating scale (e.g., items concerning attitudes, beliefs, or 

norms). Fourth, each item in a scale is a statement and respondents rate each statement. Many 

surveys contain 3 to 5 statements per scale, with each statement including 4 to 7 response 

choices (Nowlis et al., 2002). 

Summated rating scales should have good psychometric properties (Nunnally & 

Bernstein, 1994). In other words, a good scale is reliable, valid, and often precisely measured. 

Measurement reliability means that the multiple items measure the same construct (i.e., the items 

intercorrelate with each other). Measurement validity means that the scale measures what it was 

intended to measure. Precision reflects the number of response options associated with survey 

questions. For example, a 7-point strongly agree to strongly disagree scale is more precise than a 

2-point agree or disagree scale. With multiple response choices (e.g., strongly agree, moderately 

agree, slightly agree, neutral, slightly disagree, moderately disagree, strongly disagree), those 

who feel strongly can be distinguished from those with moderate feelings (Revilla, Saris, & 

Krasnick, 2014). 

For summated rating scales, a reliability analysis is commonly performed to estimate the 

internal consistency of the items. Internal consistency statistics estimate how consistently 

individuals respond to the items within a scale. The word “scale” is used here to reflect a 
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collection of survey items that are intended to measure the unobserved concept (e.g., a summated 

rating scale). There are several internal consistency reliability estimates, for example: (a) 

Cronbach‟s alpha (Cronbach, 1951; Cronbach & Shavelson, 2004), (b) Spearman-Brown stepped 

up reliability coefficient (e.g., Standardized Item Alpha in SPSS terminology), and (c) Kuder-

Richardson formula 20 (a.k.a. KR20, Kuder & Richardson, 1937).  

Cronbach’s Alpha 

Cronbach‟s alpha is perhaps the most common estimate of internal consistency of items 

in a scale (Cronbach, 1951; Cronbach & Shavelson, 2004). Alpha measures the extent to which 

item responses (answers to survey questions) correlate with each other. In other words, α 

estimates the proportion of variance that is systematic or consistent in a set of survey responses. 

The general formula for computing α is: 
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  Equation 1 

where: 

N = the number of survey items in the scale 

2

X = the variance of the observed total scores 

2

iY = the variance of item i for person y 

The statistic “typically” ranges from 0.00 to 1.00, but a negative α value can occur when 

the items are not positively correlated among themselves. The size of alpha depends on the 

number of items in the scale (Streiner, 2003). For example, assume the reliability for a 4-item 

scale is .80. If the average correlation among the items remains constant (e.g., .50), and the 

number of items increases, the scale‟s reliability increases to .86 with 6 items, and .91 with 10 

items. For 20 items, the reliability increases to .95. Conversely, if the scale had only 2 items and 

the same average correlation, the reliability declines to .66. In general, the relationship between 
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number of items and alpha is curvilinear (Komorita & Graham, 1965) and begins to level off 

before the number of items reaches 19. 

Statisticians have debated what constitutes an acceptable size for Cronbach‟s alpha 

(Nunnally & Bernstein, 1994; DeVellis, 2003). By convention, an alpha of .65 to .80 is often 

considered an “adequate” scale in human dimensions research (Vaske, 2008). Acceptance of any 

absolute value of alpha, without context (e.g., number of items), is one of the problems with α. 

The statistic is simply reported and further scale modifications seldom made. This is clearly an 

improper usage of the alpha (Cortina, 1993). 

There are several issues to consider when interpreting Cronbach‟s alpha. First, alpha 

provides an estimate of the internal consistency of variation in the variables in the scale (Cortina, 

1993; Tavakol & Dennick, 2011). Alpha does not: (a) indicate the stability or consistency of the 

test over time, which would be estimated using the test-retest reliability strategy, and (b) alpha 

does not indicate the stability or consistency of the variables across different survey forms, 

which would be estimated using the alternative-forms reliability strategy (Vaske, 2008).  

Second, alpha is not a measure of unidimensionality (Ten Berge & Socan, 2004). A set of 

items can have a high alpha and be multidimensional. This occurs when there are separate 

clusters of items that intercorrelate highly. For example, people who agree with a set of items 

reflecting their dependence on an area (i.e., place dependence) often agree with “place identity” 

statements. The first step in establishing unidimensionality is to conduct a principal components 

analysis (PCA) of a set of items (Green & Thompson, 2005; Tate, 2003).  If the PCA yields only 

one factor, the scale can be considered to be unidimensional. Alternatively, other researchers 

(Greenberg & Anderson, 1988; Shelby, 2011) recommend conducting a confirmatory factor 

analysis to establish unidimensionality and then computing alpha. 

Fourth, alpha will generally increase when the correlations between the items increase. 

Internal consistency is concerned with the interrelatedness of a sample of test items, whereas 
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homogeneity refers to unidimensionality (Green et al., 1977). Internal consistency is a necessary 

but not sufficient condition for measuring homogeneity or unidimensionality in a sample of test 

items (Cortina, 1993). If this unidimensionality assumption is violated, reliability will be 

underestimated (Miller, 1995). 

Finally, the items in the scale are assumed to be positively correlated with each other 

because they are measuring the same theoretical concept. A negative estimate of  value can 

occur when the items are not positively correlated among themselves (Ritter, 2010). In this 

situation, one or more variables may need to be recoded so all items are coded in the same 

conceptual direction. A negative correlation, however, can also occur when respondents‟ answer 

inconsistently (Thompson, 2003). This article focuses on situations when respondents answer 

survey questions inconsistently. 

Table 1 provides a visual for understanding consistent and inconsistent responses. Four 

scenarios are considered using place identity items. In scenario 1 (positively consistent), the 

respondent answered all four statements with either “agree” or “strongly agree.” Scenario 2 

illustrates negative consistency; all of the statements had either “disagree” or “strongly disagree” 

responses. For scenario 3, the respondent was “neutrally consistent;” all four statements were 

evaluated as neither agree nor disagree. Whether or not such respondents should be included in 

the analysis is addressed further in the Discussion section. Scenario 4 is an example of 

inconsistent responding. Items 1, 3, and 4 were answered with agree responses, while the 

individual disagreed with item 2. 

Table 1 about here 

Research Questions 

Given the four scenarios in Table 1, this article examined the following research questions: 

1. To what extent do inconsistencies exist in data? 

2. Do the number of items in a scale influence the amount of inconsistency? 
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3. Does Cronbach‟s alpha mask inconsistencies? 

4. Does the pattern of findings generalize across different study contexts and sample 

populations? 

Methods 

Databases 

 Data were obtained from 29 different research projects. Table 2 summarizes these 

projects. Respondents completed surveys in seven resource types: National Parks (n = 2,366), 

National and State Forests (n = 3,900), National Wildlife Refuges (n = 2,485), National Wild-

Scenic Rivers (n = 105), National Marine Reserves (n = 595), local open spaces (n = 287) and 

communities (n = 878). There was a total of n = 10,616 respondents with different sample 

populations: students (n = 602), visitors to recreational areas (n = 9,136) and local community 

residents (n = 878).  

Table 2 about here 

Place Attachment Items 

 Each survey had place attachment questions composed of two concepts: place identity 

and place dependence. There was a minimum of three items representing place identity and three 

reflecting place dependence statements in each survey.  The number of statements for each 

concept ranged from 3 to 6. 

There were six possible place identity items: (a) I feel „X‟ is part of me; (b) „X‟ is very 

special to me; (c) I identify strongly with „X‟; (d) I am very attached to „X‟; (e) Visiting „X‟ says 

a lot about who I am; (f) „X‟ means a lot of me, There were six possible place dependence items: 

(a) „X‟ is the best place for what I like to do; (b) No other place can compare to „X‟; (c) I get 

more satisfaction out of visiting „X‟ than any other; (d) Doing what I do at „X‟ is more important 

to me than doing it in any other place; (e) The things I do at „X‟ I would enjoy doing just as 

much at similar site; and (f) I wouldn‟t substitute any other area for doing the types of things I do 
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at „X‟. The „X‟ referred to the different study cites (e.g., Rocky Mountain National Park, 

Sacramento National Wildlife Refuge, Arapahoe National Forest). Each place attachment item 

was measured on a 5-point scale that was recoded for analysis to range from “strongly agree” (2) 

to “strongly disagree” (-2), with 0 as a neutral point.  

Analysis 

 Respondents were classified as consistent or inconsistent based on their responses to the 

place attachment questions. Consistent respondents were individuals who answered all of the 

place identity (or place dependence) statements positively (i.e., strongly agree and agree), 

negatively (i.e., strongly disagree or disagree) or neutrally (i.e., 0). Inconsistent respondents were 

individuals whose answers were a combination of positive, negative and neutral responses. For 

example, respondents that answered three items for place identity positively and two items 

negatively were classified as inconsistent. Cronbach‟s alpha was computed for: (a) the entire 

sample, (b) only consistent respondents, and (c) only inconsistent respondents. 

Results 

Table 3 shows the overall Cronbach‟s alphas for place identity and place dependence for 

each resource. For place identity, the alphas ranged from .82 (High tourism dependent 

communities in Colorado) to .95 (Redfish Rocks in Oregon) with an average alpha of .90. For 

place dependence, the alphas ranged from .72 (Otter Rock in Oregon) to .93 (Rest of the Oregon 

Coast) with an average alpha of .84. Of the 58 Cronbach coefficients presented in Table 3, only 

four were less than .80 and all were associated with the place dependent concept. As noted in the 

introduction, many statisticians (e.g., Cortina, 1993; DeVellis, 2003; Nunnally & Bernstein, 

1994; Vaske, 2008) have suggested that alphas in the .65 to .80 range are acceptable. Given that 

all of the alphas here exceed the minimum (i.e., 65) and many are larger than the recommended 

upper end (i.e., .80), the researchers are likely to have computed indices for the two concepts and 

moved on to the next analysis step. 
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Table 3 about here 

 The percentage of consistent respondents for both place identity and place dependence 

was higher in cases with fewer variables in the scale (Table 4). The proportion of inconsistent 

respondents increased as the number of variables in the scale increased. For example, with three 

variables in the place identity scale, 6% were inconsistent. For three variables in the place 

dependence scale, 21% were inconsistent. With six variables in the scales, the percent 

inconsistent was 43% for place identity and 67% for place dependence. In other words, two 

thirds of the respondents answered the place dependence items inconsistently when presented 

with six statements.  

Table 4 about here 

 When consistent and inconsistent respondents were combined, the alphas were always > 

.868 for place identity and > .834 for place dependence (Table 5). As the number of variables in 

the scale increased, alpha progressively increased. For place identity, the alphas were .895 (4 

items), .901 (5 items), and .918 (6 items). For place dependence the alphas were .882 (4 items), 

.887 (5 items), and .888 (6 items). Given that all of these alphas for the overall sample were 

greater than the recommended acceptance level (e.g., .80), researchers would likely assume 

internal consistency, compute summated indices, and move on to the next analysis (e.g., 

comparing different stakeholders using the place identity and place dependence indices). 

Similarly, readers would likely take a quick look at the alphas, judge them as acceptable and 

move on to the more substantive findings. 

Table 5 about here 

 Column two of Table 5 gives the alphas for only the consistent respondents. As might be 

expected, all of the alphas were greater than for the entire sample and progressively increased as 

the number of items in the scale increased. For place identity the alphas ranged from .884 (3 
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items) to .947 (6 items); for place dependence the values ranged from .936 (3 items) to .976 (6 

items).  

 A different pattern emerged, however, when only inconsistent respondents were 

examined (column 3, Table 5). For the 3 item scales, the alphas were negative (–1.23 for place 

identity, –1.29 for place dependence). As the number of items in the scale increased, the alphas 

increased for place identity (e.g., .197 [4 items], .526 [5 items], .636 [6 items]), but even the 6-

item scale did not reach the minimum acceptance level (i.e., .65) that is sometimes 

recommended. For the place dependence scale, increasing the number of items in the scale, 

resulted in larger alpha levels (i.e., range = .364 for 4 items to .690 for items). In this instance, 

the 6-item alpha was barely above .65 acceptance level. 

Discussion 

Taken together, these findings demonstrated that: (a) inconsistent response patterns did 

exit in these data (research question 1), (b) number of items in the scales influenced amount of 

inconsistency (research question 2), and (c) Cronbach‟s alpha masked these inconsistencies 

(research question 3). Although not shown here, this pattern of findings generalized across 

resource types (e.g., National Parks, National – State Forests, National Wildlife Refuges, 

National Wild – Scenic Rivers, National Marine Reserves, local open space and community 

settings), types of respondents (e.g., students, visitors, local residents), and types of variables 

(e.g., wildlife value orientations) (research question 4). Specific results for these analyses can be 

found at http://warnercnr.colostate.edu/~jerryv/PCI2/index.htm. This website also contains SPSS 

and SAS programs for computing consistent and inconsistent respondents. These findings raise 

several questions for future research and practical applications. 

Since inconsistent responses exist in all data and since alpha masks these inconsistencies, 

how should inconsistent responders be treated? The answer partially depends on how consistent 

and inconsistent are defined. In this article, for the 6-item scales, we defined consistent as (b) all 

http://warnercnr.colostate.edu/~jerryv/PCI2/index.htm


 12 

equal responses (e.g., all +2), (b) all positive or all negative responses (e.g., all -1 or -2), or (c) 5 

positive or 5 negative with 1 zero. Using this definition, 43% of the respondents answering the 6-

item place identity scale were labeled as inconsistent; 67% of the individuals responding to the 

6-item place dependence scale were inconsistent. Future research should examine the impact of 

alternative definitions of consistent – inconsistent. For example, the SAS programs at the website 

mentioned pursue consistency based on the influence of uncorrelated random error on the scale 

value reported by the respondent. This approach suggests that understanding the standard 

deviations in the error terms may shed light on assessing consistency. 

In addition to the amount of inconsistency, it is equally important to consider the pattern 

of inconsistency. For example, if the pattern is random, the problem may not be serious. If the 

pattern is systematic, one or more items in the scale may need to be removed or reworded. 

Researchers should also review the percent of respondents giving all zeros (i.e., neither agree nor 

disagree). In the example here, if respondents reported all zeros, do they have any attachment to 

the location? With either the systematic inconsistent respondents or those giving all zeros, 

researchers should evaluate whether these individuals should be included in the analyses. 

From a practical application perspective, we recommend the following. First, check the 

unidimensionality of the scale using either exploratory or confirmatory factor analysis. Williams 

and Vaske (2003), for example, used confirmatory factor analysis to examine whether place 

identity and place dependence items provided a good fit to the data for their respective latent 

constructs (factor validity). A total of 14 different factor analysis models were run using five of 

the data sets reported here. Two models were examined for each of seven resources in that article 

(e.g., Shenandoah National Park, Cameron Pass). The first model assumed one dimension (i.e., 

place attachment – Model 1), while the second represented the hypothesized two-dimensional 

structure (i.e., place identity and place dependence). In all cases, the 
2 

statistics indicated that 
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the two-dimensional model fit the data better than the single dimension (
2
 > 43.69, p < .001, in 

all models). The other goodness-of-fit statistics comparing the two models provided additional 

support for treating place identity and place dependence as distinct dimensions (i.e., 

unidimensional) of place attachment.  

Second, if unidimensionality can be assumed, run Cronbach‟s alpha and check for the 

normal indictors of a good scale. For example, the inter-item correlations should all be positive; 

one of the assumptions in a reliability analysis. The Corrected Item-Total Correlations should all 

be > .40. If one of these correlations is < .40, consider dropping the variable from the scale. If the 

Alpha if Item Deleted column suggests that that dropping one of the variables substantially (a 

judgment call) increases the overall alpha, consider dropping the item. The unstandardized alpha 

should be in the range that has been recommended by others (see Cortina, 1993; DeVellis, 2003; 

Nunnally & Bernstein, 1994; Vaske, 2008). Finally, consider the number of items in the index. 

As noted here, as the number of items in the scale increases, alpha will increase. Sometimes, 

however, a more parsimonious index (e.g., 3 to 5 items) can be advantageous (e.g., when the 

goal is to reduce the overall length of the survey to increase response rate). 

Third, check the amount and pattern of inconsistency using the SAS and SPSS programs 

at the website noted above. Alternatively, researchers can use these programs as a foundation for 

developing other definitions of consistency. All three steps should be performed, as opposed to 

assuming unidimensionality and ignoring the consistency concern. 

References 

(References marked with an asterisk indicate studies included in the analysis) 

Cortina, J. M. (1993). What is coefficient alpha? An examination of theory and application. 

Journal of Applied Psychology, 78, 98-104 



 14 

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika, 

16(3), 297-324. 

Cronbach, L. J., & Shavelson, J. R. (2004). My current thoughts on coefficient alpha and 

successor procedures. Educational and Psychological Measurement, 64(3), 391-418. 

* Davis, S. K., Donnelly, M. P., & Vaske, J. J. (2015). The influence of place attachment on 

resident perceptions of tourism. Unpublished Manuscript. 

DeVellis, R. (2003). Scale development: theory and applications: Theory and application. 

Thousand Okas, CA: Sage. 

Green, S. B., & Thompson, M. (2005). Structural equation modeling in clinical psychology 

research In: M. Roberts, and S. Ilardi (Eds). Handbook of research in clinical psychology. 

Oxford: Wiley-Blackwell. 

Green, S. B., Lissitz, R. W., & Mulaik, S. A. (1977). Limitations of coefficient alpha as an index 

of test unidimensionality. Educational and Psychological Measurement, 37, 827-838. 

Greenberg, D. W., & Anderson, J. C. (1988) An updated paradigm for scale development 

incorporating unidimensionality and its assessment. Journal of Marketing Research, 25, 

186-192. 

Komorita, S. S., & Graham, W K. (1965). Number of scale points and the reliability of scales. 

Educational and Psychological Measurement, 25, 987-995 

Kuder, G. F., & Richardson, M. W. (1937). The theory of estimation of test reliability. 

Psychometrika, 2, 151-160. 

Likert, R. (1932). A technique for the measurement of attitudes. Archives of Psychology, 140, 

44-53. 

Miller M. (1995). Coefficient alpha: A basic introduction from the perspectives of classical test 

theory and structural equation modeling. Structural Equation Modeling, 2, 255-73. 



 15 

Nowlis, S. M., Kahn, B. E., & Dhvar, R. (2002). Coping with ambivlence: The effect of 

removing a neutral option on consumer attitude and preference judgments.  Journal of 

Consumer Research, 29, 319-334. 

Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric theory (3
rd

 ed.). New York: McGraw-

Hill, Inc. 

* Perry, E. E., Needham, M. D., Cramer, L. A. Cramer, & Rosenberger, R. S. (2014). Coastal 

resident knowledge of new marine reserves in Oregon. Ocean & Coastal Management, 

95, 107-116. 

Revilla, M. A., Saris, W. E., & Krasnick, J. A. (2014). Choosing the number of categories in 

agree-disagree scales. Sociological Research & Methods, 43, 73-97. 

Ritter, N. L. (2010). Understanding a widely misunderstood statistic: Cronbach‟s alpha. Paper 

presented at the annual meeting of the Southwest Education Research Association, New 

Orleans, February 18. 

Schmidt, F. L., Le, H., & Iles, R. (2003). Beyond alpha: An empirical examination of the effects 

of different sources of measurement error on reliability estimates for measures of 

individual differences constructs. Psychological Methods, 8, 206-224. 

Schmitt, N. (1996). Uses and abuses of coefficient alpha. Psychological Assessment, 8, 350-353. 

Shelby, L. B. (2011). Beyond Cronbach‟s alpha: Considering confirmatory factor analysis and 

segmentation. Human Dimensions of Wildlife, 16, 142-148. 

Sijtsma, K. (2009). On the use, the misuse, and the very limited usefulness of Cronbach‟s alpha. 

Journal of Applied Psychology, 74, 107-120. 

Streiner, D. (2003). Starting at the beginning: An introduction to coefficient alpha and internal 

consistency. Journal of Personality Assessment, 80, 99-103. 

Tate R. (2003). A comparison of selected empirical methods for assessing the structure of 

responses to test items. Applied Psychological Measurement, 27, 159-203. 



 16 

Tavakol, M., & Dennick, R. (2011). Making sense of Cronbach‟s alpha. International Journal of 

Medical Education, 2, 53-55. 

* Taylor, J. G., Vaske, J. J., Shelby, L. B., Donnelly, M. P., & Browne- Nunez, C. M. (2002). 

Visitor response to demonstration fees at National Wildlife Refuges. Wildlife Society 

Bulletin, 30, 1238-1244. 

Ten Berge, J. M. F., & Socan, G. (2004). The greatest lower bound to the reliability of a test and 

the hypothesis of unidimensionality. Psychometrika, 69, 613-625.  

Thompson, B. (Ed.) (2003). Score reliability: Contemporary thinking on reliability issues. 

Newbury Park, CA: Sage. 

Vaske, J. J. (2008). Survey research and analysis: Applications in parks, recreation and human 

dimensions. State College, PA: Venture. 

* Vaske, J. J., & Kobrin, K. C. (2001). Place attachment and environmentally responsible 

behavior. Journal of Environmental Education, 32, 16-21. 

* Vaske, J. J., Kneeshaw, K., Bright, A. D., & Absher, J. D. (2015). Generalizing outdoor 

recreation place attachment measures across three national forests. Unpublished 

Manuscript.  

Williams, D. R., & Vaske, J. J. (2003). The measurement of place attachment: Validity and 

generalizability of a psychometric approach. Forest Science, 49, 830-840. 

  



 17 

Table 1  

Understanding Consistency in Responses 
1
 

 
1 “X” refers to the study site. 
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Table 2  

Description of the Studies 

 

Sample 

 

Resource 

 

State 

Sample  

Size 

 

Citation 

Students Rocky Mountain National Park (NP) Colorado 105 Williams & Vaske (2003) 

 Poudre River Wild & Scenic River Colorado 105  

 Cameron Pass National Forest (NF) Colorado 105  

 Horsetooth Reservoir Colorado 105  

Local Residents Low tourism dependent communities  Colorado 159 Davis, Donnelly, & Vaske (2015) 

 Medium tourism dependent communities  Colorado 311  

 High tourism dependent communities  Colorado 408  

Visitors Sacramento National Wildlife Refuge (NWR) California 387 Taylor, Vaske, Shelby, Donnelly, & Browne-Nunez (2002) 

 Aransas NWR Texas 400  

 Dungeness NWR Washington 282  

 Chincoteague NWR Virginia 384  

 Crab Orchard NWR Illinois 184  

 Buenos Aries NWR Arizona 164  

 Piedmont NWR Georgia 358  

 Back Bay NWR Massachusetts 200  

 St Marks NWR Florida 126  

 Arapahoe NF Colorado 1039 Vaske, Kneeshaw, Bright, & Absher (2015) 

 Mt. Baker NF Washington 1172  

 San Bernardino NF California 920  

 Cape Falcon Oregon 70 Perry, Needham, Cramer, & Rosenberger (2014) 

 Cascade Head Oregon 50  

 Cape Perpetua Oregon 63  

 Rest of Oregon Coast Oregon 269  

 Otter Rock Oregon 69  

 Redfish Rocks Oregon 74  

 Mt. Bachelor Oregon 457  

 Spruce Run Oregon 207  

 Shenandoah NP Virginia 2261 Williams & Vaske (2003) 

Students Youth Program Colorado 182 Vaske & Kobrin (2001) 

Total   10,616  
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Table 3  

Overall Cronbach’s Alpha for Place Identity and Place Dependence by Each Resource 

 Place Identity  Place Dependence 

Resource Number of 

Items 

Cronbach‟s 

Alpha 

 Number of 

Items 

Cronbach‟s 

Alpha 

Rocky Mountain National Park (NP) 6 .93  6 .85 

Poudre River Wild & Scenic River 6 .93  6 .84 

Cameron Pass National Forest (NF) 6 .92  6 .86 

Horsetooth Reservoir 6 .94  6 .81 

Low tourism dependent communities  4 .91  3 .76 

Medium tourism dependent communities  4 .94  3 .80 

High tourism dependent communities  4 .82  3 .80 

Sacramento National Wildlife Refuge (NWR) 4 .83  4 .84 

Aransas NWR 4 .83  4 .84 

Dungeness NWR 4 .85  4 .87 

Chincoteague NWR 4 .92  4 .90 

Crab Orchard NWR 4 .89  4 .90 

Buenos Aries NWR 4 .87  4 .87 

Piedmont NWR 4 .86  4 .92 

Back Bay NWR 4 .94  4 .84 

St Marks NWR 4 .84  4 .86 

Arapahoe NF 6 .92  6 .91 

Mt. Baker NF 6 .91  6 .92 

San Bernardino NF 6 .90  6 .91 

Cape Falcon 3 .90  3 .75 

Cascade Head 3 .86  3 .85 

Cape Perpetua 3 .93  3 .85 

Rest of Oregon Coast 3 .93  3 .93 

Otter Rock 3 .92  3 .72 

Redfish Rocks 3 .95  3 .80 

Mt. Bachelor 3 .90  3 .74 

Spruce Run 3 .90  3 .82 

Shenandoah NP 6 .89  6 .89 

Youth Program 4 .83  4 .81 

Average Cronbach Alpha  .90   .84 

Range Cronbach Alpha  .82 – .95   .72 – .93  
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Table 4 

The Percentage of Consistent and Inconsistent Respondents for Different Number of Variables in 

Scales for Both Place Identity and Place Dependence. 

Number of variables 

in scale 

Sample  

Size 

Percent  

Consistent 

Percent  

Inconsistent 

Place Identity    

3 3418 94%   6% 

4 3406 76% 24% 

5 3371 61% 39% 

6 3357 57% 43% 

Place Dependence    

3 8923 79% 21% 

4 5508 56% 44% 

5 5482 41% 59% 

6 2441 33% 67% 
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Table 5 

Cronbach’s Alpha for Consistent and Inconsistent Respondents  

 Cronbach‟s Alpha 

Number of variables 

in scale 

Entire 

Sample 

Only Consistent 

Respondents 

Only Inconsistent 

Respondents 

Place Identity    

3 .868 .884                 -1.23 

4 .895 .920     .197 

5 .901 .934     .526 

6 .918 .947     .636 

Place Dependence    

3 .834 .936   -1.29 

4 .882 .965     .364 

5 .887 .974     .601 

6 .888 .976    .690 

 


