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Abstract 

Higher education institutions have been gathering information on students’ perception of 

safety through campus climate surveys. To aid in developing high-quality surveys, this 

study conducts a validation analysis of a 7-item risk perception scale that could possibly 

be included in climate surveys. The method was a Rasch Rating Scale Model analysis 

with the results examined for reliability, unidimensionality, category usage, fit, item 

difficulty ordering and range. Results indicated an issue with item difficulty ordering and 

with a category being underutilized. Additional research addressing the issues, and with a 

higher education student sample would aid in assuring the scale could be confidently 

used in campus climate surveys.   
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Psychometric Examination of a Risk Perception Scale for Evaluation 

Throughout the United States there is a high rate of unreported crime 

victimization (Langton, Berzofsky, Krebs, & Smiley-McDonald, 2012). This has become 

particularly pressing on higher education campuses where victimization of students often 

goes unreported (Hollister, Scalora, Hoff, Hodges, & Marquez, 2016), particularly in the 

instance of sexual assault where as few as 20% of occurrences are estimated to be 

reported (Sinozich & Langton, 2014). This lack of student reporting of sexual assaults is 

particularly concerning given that nearly a quarter of undergraduate females reported 

experiencing unwanted attempted or completed sexual contact (Cantor, Fisher, Chibnall, 

Townsend, Lee, Bruce, & Thomas, 2015). The high rate of reported sexual assault 

incidents and the low rate of reporting suggests that a great deal of sexual assault 

incidents go unreported on higher education campuses.  

To address the issue of student sexual assaults on higher education campuses, the 

White House Task Force to Protect Students from Sexual Assault was formed in 2014 

(Obama, 2014). The Task Force was charged by President Obama with, among others, 

the objective of “providing institutions with evidence-based best and promising practices 

for preventing and responding to rape and sexual assault” (Sec. II, Art. I). Among the 

Task Force’s recommendations was that higher education institutions “Assess the 

school’s climate in regard to sexual misconduct, including through the use of campus 

climate surveys” (p. 5, White House Task Force to Protect Students from Sexual Assault, 

2017) and provided access to resources that could be used to assist in the development of 

a campus climate survey. 
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Among the resources provided by the White House Task Force to Protect 

Students from Sexual Assault was a document called Climate Surveys: Useful Tools to 

Help Colleges and Universities in Their Efforts to Reduce and Prevent Sexual Assault 

(2014). In the Climate Surveys document, the Task Force explains the value of climate 

surveys as a key mechanism for higher educations to use in addressing the issue of 

unreported sexual assaults on campuses and provides a series of suggestions on best 

practices for the development and implementation of climate surveys. Among these best 

practice suggestions is that higher education institutions use climate surveys that have 

been examined for validity and reliability of measurement to assure the data collected is 

of high-quality. Although the Task Force includes a set of possible questions that can be 

included on a campus climate survey, and the DJS later conducted a validation analysis 

of possible campus climate survey questions (2016), the group acknowledges that this is a 

multi-faceted topic that can be examined in a range of capacities.  

Included in the areas of focus for a climate survey recommended in Climate 

Surveys is ‘Measuring the Perceptions of Climate’ (p.16, White House Task Force to 

Protect Students from Sexual Assault). The document proposes using questions that 

access the areas of perception of support from leadership and regarding the culture of the 

campus, however, does not include questions pertaining to the perception that a student 

feels they may be victimized. Without questions pertaining to the perception of 

victimization risk, campus climate surveys miss out on understanding the concern that 

students have they will undergo harm.  

The purpose of this study was to conduct a validation analysis of a scale designed 

to measure a respondent’s perception of victimization risk. This scale was included on the 
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Kentucky Statewide Victimization Survey (KSVS), which was created as a result of a 

federal grant from the Bureau of Justice Statistics. The scale asks about the perception of 

victimization risk and includes a series of items about fear of being physically harmed, 

including sexually assaulted. Inclusion of a validated scale of perception of risk 

victimization on a climate survey would allow higher education institutions to better 

understand students’ perception of campus safety and aids in addressing the 

recommendations of the White House Task Force to Protect Students from Sexual 

Assault. This study used a Rasch validation analysis procedure to examine the perception 

of risk victimization scale and had research questions developed to follow such a 

procedure. The research questions guiding this study were: 

1. How well does the scale represent a single latent-trait? 

2. To what extent does the scale have a sufficient range of items to capture 

respondents’ experiences?  

3. How well do the items of the scale measure the latent trait? 

4. To what extent does the scale have a sufficient range of response categories to 

capture respondents’ experiences? 

Background 

The KSVS was developed by the Kentucky’s Justice and Public Safety Cabinet’s 

Criminal Justice Statistical Analysis Center (CJSAC) in partnership with the College of 

Education’s Evaluation Center at the University of Kentucky as the result of a State 

Justice Statistics grant received from the United States Bureau of Justice Statistics (BJS) 

The KSVS was designed to elicit responses and information about a variety of sensitive 

topics, including: law enforcement performance, sources of violent crime, community 
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resource utilization, interpersonal threat characteristics, property offenses, and 

perceptions of risk as previously mentioned.   The KSVS and other surveys of this type 

are add to other available sources of information including official crime statistics like 

those generated from the National Incident Based Reporting System (NIBRS), Uniform 

Crime Reports (UCR), and the National Crime Victimization Survey (NCVS), among 

others.  It includes questions that were adapted from the NCVS and previous iterations of 

statewide victimization surveys as well as items that were newly created based on 

information obtained through a comprehensive search of the relevant research literature.   

The instrument, which will be mailed to respondents, was designed to be brief, suitable 

for self-administration, and to take into account the best practices of survey design.   

Rasch Modeling 

 The Rasch model is a modern means of examining a survey or other psychometric 

tool for measurement issues. The model assigns difficulty level estimates to items and 

ability level estimates to respondents that allows for the identification of specific items 

that may be problematic through an identification of fit (Bond & Fox, 2007). The model 

in its basic form is the one-parameter form of the item response theory model with the α 

of the discrimination parameter held to “1” (De Ayala, 2009). In basic terms, the Rasch 

model can be written as  

𝑃𝑛𝑖(𝑥 = 1) = 𝑓(𝐵𝑛 − 𝐷𝑖) 

where P is the probability of an endorsement and f is the function of the difference 

between the ability (B) and the item’s difficulty (D; Bond & Fox, 2007). Although the 

Rasch model is commonly used with dichotomous data, rating scale or Likert-type data 

can also be used by moving to the Rasch Rating Scale Model.  



PRELIM KSVS SCALES  7 

 

Validation Analysis 

 When conducting a validation analysis using a Rasch model, a series of estimates 

reported by Rasch modeling software may be examined to determine the quality of a tool 

(Royal & Elahi, 2011). This includes reliability estimates, eigenvalue estimates of the 

Principal Components Analysis of Rasch residuals, item difficulty levels, person ability 

levels, item fit estimates, and category functioning estimates. Reliability estimates are 

reported at the person and item level, with the ideal for both being an estimate of .80 or 

above (Linacre, 2015). Person reliability is an estimate of how well the model can 

determine person ability levels and item reliability is an estimate of how well the model 

can determine item difficulty levels. Person reliability can be increased by increasing the 

number of items on a tool and item reliability can be increased with the addition of more 

respondents. Reliability estimates provide a means of determining if the analysis results 

reported can be confidently interpreted. 

Unidimensionality of the tool, whether it is measuring a single latent trait as 

intended, can be determined by examining the eigenvalue estimated from the Principal 

Components Analysis (PCA; Linacre, 1998). Unidimensionality is an important 

assumption to the model and must be examined (Bond & Fox, 2007). If the results of the 

PCA of Rasch residuals returns a first contrast with an eigenvalue above 2.0 than the tool 

may be multidimensional in measurement (Linacre, 1998). If there is an indication of 

multidimensionality, the specific loadings of items needs to be examined to determine if 

there is clustering of similar type items that may suggest a specific additional latent trait 

is present in the tool.  
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The ability to examine item functioning is a key component of a Rasch validation 

analysis. Item difficulty levels and person ability are reported on a logit scale, often 

running from -3.0 to 3.0 (Bond & Fox, 2007). Item difficulty refers to how challenging 

an item is to endorse, with higher logit scores indicating an item is harder for a 

respondent to endorse and the 0.0 point being the point where a respondent has a 50/50 

likelihood of endorsing the item. Person ability levels refer to how much of the supposed 

latent trait is represented in an individual, with higher logits referring to a person with a 

higher ability level than those with lower logits. Item difficulty estimates and person 

ability estimates are often. Items are also given both an infit and outfit score estimate. 

These score estimates can be interpreted as determining how well the individual items fit 

the tool. Reported in logits, items should have scores of infit and outfit between -2.0 and 

2.0, or they are subject to be considered as demonstrating misfit. Misfit items are 

considered to not be appropriately measuring what they intend to measure and may need 

to be revised or removed in future iterations of the survey.  

 Category functioning, or the determination of how likely categories are to be 

endorsed, can also be estimated. By examining item threshold estimates of a scale, the 

utilization of the categories can be determined (Bond & Fox, 2007). Thresholds should 

not be lower than 1.4 logits or above 5.0 logits to be functioning properly (Linacre, 

1999). The mapping of thresholds is a useful indicator to determine if all categories are 

being used or if categories might be appropriate for collapsing.  

Method 

This study’s methodology was designed to determine the measurement quality of 

the KSVS perception of risk scale. The complete set of scale items and the response 
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categories are included in Figure 1. Data for this study was provided by administrators at 

Kentucky’s Justice and Public Safety Cabinet who distributed a draft version of the 

complete KSVS to 49 law enforcement officers. A Rasch RSM analysis was selected for 

this study because the scale used a Likert-type set of response categories that was 

consistent across the items. Compared to classical measures of psychometric validation, 

the Rasch RSM allows for examination of how individual items in the scale function as a 

means of measuring the latent trait.  

To guide the interpretation of the Rasch RSM analysis for psychometric 

validation, the authors followed a process similar to that of Royal and Elahi (2011).  

Based on this, the authors began by examining reliability estimates at the item and person 

level to determine if the estimates returned by the analysis could be interpreted 

confidently for the purposes of validating the tool. The authors then examined the 

dimensionality of the tool by looking at the eigenvalues produced by the PCA of the 

Rasch residuals. This was then proceeded by examining the items to determine if the item 

difficulty levels indicated that a range of levels were present for respondents of all ability 

to levels to endorse. The examination of the items also included looking at their fit 

through infit and outfit statistics. This was then concluded by examining the overall 

functioning of the response categories to determine if they were being endorsed at a level 

that would indicate an appropriate number had been included. 

The final component of the analysis that went beyond what was done by Royal 

and Elahi (2011), was that the authors compared the item difficulty levels to a conceptual 

model that would indicate a “correct” ordering of items based on their difficulty levels. 

This additional step provides an assurance of the ability of the scale to accurately 
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measure individuals’ ability levels as it indicates that items are placed correctly on the 

scale with their difficulty levels. For this study, the authors used the research on 

perceived safety by Warr and Stafford’s (1983) to examine the ordering of the item 

difficulty levels. In their research Warr and Stafford indicate that respondents are more 

likely to believe they will face non-violent crime, rather than violent crime. As such, the 

authors examined the item difficulty estimates produced to determine if non-violent 

crime items had lower item difficulty levels than violent crime items.  

Results 

The perception of risk scale, located in Figure 1, consisted of 7 items with Likert-

type responses. The Rasch RSM analysis results included a person reliability estimate of 

0.80 and an item reliability estimate of 0.95. These reliability estimates indicate the other 

estimates returned by the Rasch RSM analysis can be interpreted for the purposes of 

determining the validity of the tool (Bond & Fox, 2007).  

After examining the reliability estimates produced from the analysis, the estimates 

relevant to determining the dimensionality of the tool were examined. Determining 

dimensionality required examining the PCA of Rasch residual estimates. The PCA of 

Rasch residuals returned a first contrast with an eigenvalue of 1.7. This eigenvalue level 

indicates, being below 2.0, that the tool can be considered unidimensional (Linacre, 

1998).  

The dimensionality results were then followed by examining the item-level 

results. The item-level estimates produced by the Rasch RSM can be found in Table 1. 

The item-level estimates indicated that all of the items had appropriate levels of fit at the 

infit and outfit levels. The item-difficulty level estimates ranged between -2.36 and 2.56, 
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indicating that there was a range in the item difficulty levels for respondents to endorse 

(Bond & Fox, 2007). The most challenging item to endorse was “Force you into 

unwanted sexual intercourse” and the least challenging to endorse was “Threaten you.” 

These item-difficulty levels are visually represented in the Wright Map in Figure 2, with 

lower-difficulty level items at the bottom of the map and higher-difficulty level items at 

the top of the map.  

Determining the functioning of the items was followed by examining the category 

functioning. The category functioning visualization is demonstrated in Figure 3. The item 

threshold estimates between the category 2/category 3 threshold and the category 

3/category 4 threshold were below 1.4, indicating there was an issue with the category 

functioning (Linacre, 1998). As the visualization of the categories demonstrates, category 

2 lacked a distinctive peak of endorsement. These results indicate that category 3 is 

underutilized by respondents.  

The final component of examining the results included comparing the ordering of 

the item-difficulty levels to a conceptual model, which for this analysis was based on the 

work on perceived safety of Warr and Stafford (1983). According to Warr and Stafford, 

people have a harder time believing that physical violence will occur to them than non-

violent crimes, and thus, the items including physical harm should be more challenging to 

endorse than the non-violent crime items. The majority of the items in this analysis 

actually follow this pattern, with the notable exception being the “Attack you with a 

weapon” item which is among the easiest items to endorse.  

Conclusion 
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 The purpose of this study was to conduct a validation analysis of a scale designed 

to measure a respondent’s perception of victimization risk. Validating such a scale would 

provide a tool to higher education institutions concerned about how students’ perceive 

their safety on their respective campuses. Given the recommendation from the White 

House Task Force to Protect Students from Sexual Assault (2014) to begin using climate 

surveys that have been validated, the results of this tool could be of particular value to 

many higher education institutions that have faced challenges with campus sexual 

assaults. 

 The results of the study indicate that the measurement quality of the tool is quite 

high. The tool was unidimensional in its measurement and the items demonstrated 

appropriate fit. In addition, the item difficulty levels ranged from easy to challenging. 

Although these are positive aspects of the tool’s measurement quality, one of the 

response categories was underutilized. This underutilization of the “Agree” category may 

be an indicator that respondents that feel unsafe tend to indicate the highest level of 

feeling unsafe. This may indicate that the tool would benefit to switching the response 

scale to a dichotomous “yes” and “no” endorsement, although this would result in losing 

the ability to measure the degree of safety (or lack of safety) that respondents feel. 

Overall, there are several positive results that indicate the tool is of sound measurement 

quality. 

 The final validation component of this study included comparing the ordering of 

the item difficulty levels to a conceptual model that would indicate an appropriate item 

ordering. When the results of this study were compared to the work on perceived safety 

by Warr and Stafford (1983), the majority of the items did have appropriate item-
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difficulty levels. The one issue with item difficulty ordering was for the “Attack you with 

a weapon” item, which was among the easier items to endorse, although the research by 

Warr and Stafford would indicate that the item should be among the harder items to 

endorse, as it represents physical harm. This item receiving this item-difficulty level may 

be a result of the sample coming from police officers that may encounter being attacked 

with a weapon in their work. Additional validation should be done using a college-

student sample, which would assure that the tool is invariant across populations.  

 This study provides a step towards supporting higher education institutions in 

developing climate surveys that would support their work in developing safer campuses. 

Although this scale does need additional validation, it demonstrates great promise in the 

possibility that it could be of sound measurement quality to be included in higher 

education institutions’ climate surveys.  
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Figure 1 

Perception of risk scale items and response categories 

In the next 12 months, how likely is it that someone will… 
- Threaten you? 
- Break into a place you are staying? 
- Steal your vehicle? 
- Steal something from you using physical force? 
- Steal something from you without using physical force? 
- Attack you with a weapon? 
- Force you into unwanted sexual intercourse? 

 
Responses: Very Unlikely (1), Unlikely (2), Likely (3), Very Likely (4) 
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Table 1 
Perception of risk fit statistics and difficulty levels. 
      Infit Outfit 

Item Difficulty 
Model S. E. 

Mean 
Square t 

Mean 
Square t 

Threaten you? -2.36 0.28 1.33 1.4 1.56 2.0 
Break into a place you are staying? 0.27 0.37 0.75 -1.0 0.68 -1.1 
Steal your vehicle? 0.40 0.37 0.93 -0.2 1.11 0.4 
Steal something from you using physical force? 1.64 0.38 0.74 -1.4 0.54 -1.0 
Steal something from you without using physical force? -1.29 0.32 0.73 -1.0 0.77 -0.8 
Attack you with a weapon? -1.22 0.33 1.32 1.2 1.42 1.4 
Force you into unwanted sexual intercourse? 2.56 0.43 0.87 -0.5 1.83 1.1 
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Figure 2 
Wright map of perception of risk scale. 
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Table 2 
 Perception of risk item thresholds 

Item Threshold 

1 None 
2 -3.51 
3 1.14 
4 2.36 
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Figure 3 

Perception of risk category thresholds 

 

 


