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Abstract
The objective of this research was to develop a shorter version of the Attitudes Towards Police Legitimacy Scale (APLS) 
using Rasch analysis. Two studies are conducted here to reduce the 34-item APLS to the 11-item APLS Short Form (APLS-
SF). It was hypothesized that the APLS-SF would also predict right-wing authoritarianism, social dominance, support for 
police in a hypothetical donation task, and justification of an officer involved shooting. In study 1 (N = 300) and study 2 
(N = 600), participants were sampled from Prolific Academic. The APLS-SF fit the Rasch model and predicted each vari-
able as hypothesized.
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Legitimacy, particularly police legitimacy, has been an 
important concept in fields such as sociology, criminology, 
and psychology. Police legitimacy predicts compliance and 
cooperation with the law as well as motivating law-related 
behavior and community engagement (Papachristos et al. 
2012; Paternoster et al. 1997; Tyler and Fagan 2008; Tyler 
and Jackson 2014). Tyler (1990) has been credited with 
bringing attention to the importance of legitimacy. In terms 
of how legitimacy is defined, there is some inconsistency, 
specifically concerning obligation to obey authority (see 
also Trinkner 2019). Originally, Tyler (1990) discussed 
obligation to obey authority as a source of legitimacy.  
Tyler (2009), however, says that “Legitimacy is a feeling  
of obligation to obey the law” (p. 313, emphasis added). On 
the other hand, Tyler (2006) does not use obligation in the 
definition of legitimacy but rather argues that legitimacy  
can cause an obligation to obey. Tyler and Jackson (2014) 
used a three-dimensional view of legitimacy: obligation 
(internalization that one should obey the police), trust and 
confidence (authorities are sincere, concerned about citi-
zen welfare, and can be trusted to act in ways that benefit 
citizens), and normative alignment (legal authorities have 
values and goals aligned with their own). Research by Tyler 

and Jackson (2014; see also Reisig et al. 2007) and Cao and 
colleagues (Cao et al. 1996; Cao and Wu 2019) have viewed 
trust and confidence as an important source of legitimacy.

As opposed to the empirical psychological approach 
focusing more on the legitimization process as presented 
by Tyler and colleagues, Tankebe and colleagues (Bottoms 
and Tankebe 2012; Tankebe 2013) use a more political 
science–oriented normative approach (see Trinkner 2019) 
and examine what legitimate power means. Their multidi-
mensional view of legitimacy includes distributive fairness 
(people receive fair decisions), procedural fairness (quality 
of decision making and treatment), effectiveness (ability to 
obtain effective results), and lawfulness (power that has been 
acquired and exercised through established rules; see also 
Tankebe et al. 2016). Thus, to an extent they are examining 
different aspects of legitimacy.

Initiating some major debate in the literature, Sun and col-
leagues use the same data from China to model both the Tyler 
and colleagues’ model (Sun et al. 2017) and the Tankebe and 
colleagues’ model (Sun et al. 2018). Critiquing this view, 
Jackson and Branford (2019) argue that there is a conceptual 
distinction between the empirical legitimacy focus of the Tyler 
model and the normative legitimacy focus of the Tankebe 
model (see also Jackson et al. 2018; Trinkner 2019). Empiri-
cal legitimacy is how much individuals believe that police 
officers, for example, are legitimate. Empirical legitimacy 
thus refers to one’s subjective experience. On the other hand, 
normative legitimacy proscribes an objective set of criteria 
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that can be used to determine, from an outside observer per-
spective, if some authority is legitimate. Jackson and Branford 
(2019) argue that using data to determine which of the models 
is correct is inappropriate, given that each model concerns a 
different conceptualization of legitimacy. This contention is 
further argued by Trinkner (2019).

Cao and Graham (2019), on the other hand, view some 
of the criticisms of the Sun et al. (2017, 2018) studies as 
overstated. Indeed, while the two models ostensibly concern 
different aspect of legitimacy, the Police Legitimacy Scale 
(PLS) developed by Tankebe et al. (2016) has been used to 
examine individual differences in people’s police legitimacy, 
although their model is using the normative approach. For 
example, Ewanation et al. (2019) study the PLS as a measure 
of people’s perception of police legitimacy in a Canadian 
sample. Furthermore, in Korva et al. (2022), perceptions of 
police use of force were examined, and the PLS was used to 
assess individual differences in police legitimacy.

Another legitimacy instrument, the Attitudes Towards 
Police Legitimacy Scale (APLS), was developed by Reynolds 
et al. (2018). In their scale development, they make reference 
to both the Tyler and Tankebe models and initially gener-
ated 73 items, some of which relate more to components like 
trust and confidence, discussed in the Tyler model, and some 
about fairness, as discussed in the Tankebe model. Reynolds 
et al. (2018) viewed legitimacy as an individual difference in 
approval of police authority, similar to Cao and Wu (2019), 
and explored components including bias, quality of inter-
personal treatment, trustworthiness, motivation, quality and 
organizational integrity, being part of the community, and 
normative alignment. Thus, rather than start with a particu-
lar model of legitimacy, such as Tyler and Jackson (2014), 
they used an exploratory approach and built from the ground 
up. Specifically, Reynolds et al. (2018) focused on police 
actions and how those actions might relate to the perception 
of police legitimacy. In multiple studies, consistent evidence 
was found of a one-factor structure, and the scale, as hypoth-
esized, predicted self-reported criminal behavior, right-wing 
authoritarianism, social dominance orientation, donating to 
a hypothetical police charity, and justification of an officer-
involved shooting (Reynolds et al. 2018).

Some of the same criticisms that Jackson and Branford 
(2019) described of the Sun et al. (2017, 2018) research could 
be applicable to the APLS. For example, using items about 
trust and confidence (Tyler and Jackson 2014) and items 
about fairness (Tankebe 2013) is inappropriate, because the 
models are about different aspects of legitimacy (empirical 
versus normative). However, given the original goal of the 
APLS, these issues may not be a concern. The goal of the 
APLS was to assess people’s perception of police legitimacy 
(meaning empirical rather than normative legitimacy). It is an 
empirical question as to what items assess legitimacy. Other 
researchers, for example, also view legitimacy as a public 

perception of police activities, and therefore focus more on 
trust and confidence, as opposed to obligation and normative 
alignment (Cao et al. 1996; Cao and Wu 2019). Given that 
the Tyler model does not have unanimous support, and that 
what defines people’s perception of police legitimacy is an 
empirical question, it is reasonable from a scale development 
perspective to have items that potentially tap into different 
aspects legitimacy, even though the Tankebe model concerns 
normative legitimacy.

In three studies, Reynolds et al. (2018) consistently find 
a one-factor structure with items relating to areas such as 
fairness, trust and confidence, and normative alignment. 
The APLS has demonstrated strong reliability and factor 
structure. Subsequent research has made use of the APLS 
(April et al. 2022; Green and Evans 2021; Pomerantz et al. 
2021). It may be particularly useful in studying the role of 
race and legitimacy, as it has items concerning fairness and 
trust and confidence, which have been argued to be key in 
understanding these effects (Cao and Wu 2019).

While the 34-item APLS has evidenced strong psycho-
metric properties, one of the disadvantages is the length of 
the scale. If a scale is long, participants may not answer with 
the same attention and thoughtfulness on the last items as 
the first items or the response rate may be affected (Marcus 
et al. 2007). Furthermore, the time to complete the study is 
increased with longer scales. Some researchers have used a 
reduced number of the APLS items (Provenza 2021; Sturges 
et al. 2022). This suggests there is interest in the scale, but 
the length of the scale is prohibiting including all items. 
Removing items can be problematic without clear psycho-
metric or theoretical justification, and often lowers scale  
reliability. Therefore, it would be beneficial to develop a 
shorter version of the APLS of high psychometric quality.

Current Research

The purpose of this research is to develop a shorter version 
of the APLS and to psychometrically improve the APLS. 
One of the limitations of Reynolds et al. (2018) is that the 
scale was developed solely with classical test theory, with 
the data being analyzed via exploratory and confirmatory 
factor analysis (CFA). While factor analysis is useful for 
examining if a set of items assesses the same latent construct, 
limitations of the classical test theory approach include that 
estimates are sample dependent, more items are required, the 
data must be complete (i.e., no missing data), and there is no 
metric for difficulty/endorsibility of the items (Bailes and 
Nandakumar 2020; Bond et al. 2021). Rasch modeling, on 
the other hand, has none of these limitations and provides a 
particularly rich method to examine the strengths and weak-
nesses of an instrument. While the 34-item APLS evidenced 
high Cronbach’s α (> 0.98), Cronbach’s α is an overestimate 
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of the consistency of a scale, and not a strong indication of a 
scale’s reliability (Anselmi et al. 2019; Linacre 1997). Rasch 
analyses on the other hand, can examine if an instrument dis-
criminates the sample into enough levels (person reliability) 
and if the sample is big enough to precisely locate the items 
on the latent trait (item reliability; Linacre 2022c).

One major difference with the Rasch model is that the 
items are not assumed to be of the same endorsibility, nor 
the step measures between categories equidistant. Different 
items are likely to have different endorsibility, and therefore 
by including items that capture different levels of the latent 
trait, the assessment instrument is improved. Rasch analyses 
allow both items and persons to be evaluated on a common 
metric (based in logits). Rasch analyses also excel at using a 
few well-chosen items to assess some latent trait, and there-
fore is highly advantageous in creating a short form (Bond 
et al. 2021). One of the most important differences concerns 
constructing linear estimates.

On a scale designed through classical test theory, like the 
34-item APLS or the PLS, responses to the Likert items (1–5, 
1–7, etc.) are typically summed or averaged. Let us imagine 
three individuals took the 34-item APLS and had the follow-
ing summed scores: person A = 34, person B = 68, and person 
C = 136. Person C would be assumed to have twice the police 
legitimacy as person B, and person B would be assumed to 
have twice the police legitimacy as person A. However, this 
is unlikely to be the case as the scores cannot be assumed to 
be linear and the most that could be claimed is that person 
C ranks higher than B, and B ranks higher than A; to what 
degree they are different is not clear. This is partly because 
such scales are technically counts of qualitatively ordered 
observations (Linacre and Wright 1993).

On the other hand, it has been argued that if the data fit 
the Rasch model and quantity is present in the data, it is 
possible to construct linear estimates from these counts, and 
persons can be more meaningfully compared, although the 
subject of measures and the Rasch model is debated (Bond 
et al. 2021; Michell 2014). In the above example, if those 
scores were Rasch person scores, then it could be possible 
to make inferences about their relative levels of the latent 
trait, beyond their rank. This would be like having a meter 
stick with equally spaced intervals (Rasch person scores), 
as opposed to a meter stick with different-sized intervals 
(counts of qualitatively ordered observations; Boone et al. 
2014). While this is a hotly debated topic, at the very least, if 
the data fit the Rasch model, person measures on the latent 
trait are more appropriate for parametric analyses, than the 
counts that would come from raw scores.

The specific Rasch model used in this research is the 
Rating Scale Model (RSM), designed for Likert-type items 
when the response categories are the same across all items. 
The equation logit = Bn – Di—Fk expresses the log odds of a 
person (n) choosing some category (k) of item (i), where Bn  

is a person’s ability level, Di is the agreeability/endorsibility 
level of the item, and Fk is the threshold level of category 
k of the item (Andrich 1978; Bond et al. 2021; Wright and 
Masters 1982). Given some of the advantages of the Rasch 
model, in particular that it excels in creating short forms, this 
research focuses on using Rasch analyses. Nonetheless, it is 
often informative to use both Rasch analyses and classical 
test theory approaches like factor analysis, so the results of 
the short form are reported for each type of analysis. This 
dual approach has been used previously in scale development 
and assessment research (Bailes and Nandakumar 2020; Hart 
et al. 2013; West et al. 2018; Yan 2020).

Ultimately, the goal of this research is to reduce the 
original 34-item APLS to 25–50% of its original items, or 
approximately 8–17 items. In the first analysis, study 3 data 
from Reynolds et al. (2018) is reanalyzed via Rasch analyses 
(“Initial Item Reduction”). The goal is to identify potentially 
redundant and misfitting items and other areas of possible 
scale improvement before new data is collected. Next, in 
study 1, 300 participants are sampled, and the reduced APLS 
items are examined via Rasch analysis and CFA to determine 
if items can be removed or added, or are problematic. Finally, 
in study 2, 600 participants are sampled, a Rasch analysis 
and CFA are conducted, and the relationship between the 
APLS Short Form (APLS-SF) right-wing authoritarianism, 
social dominance orientation, support for police in a hypo-
thetical donation task, and justification of a police shooting 
are examined.

Initial Item Reduction

Before collecting new data, it was informative to examine 
previous data on the APLS from the Rasch model perspec-
tive. Thus, a Rasch analysis was performed on study 3 data 
(N = 669) from Reynolds et al. (2018). Item selection was 
guided by the importance of the content in assessing police 
legitimacy, having good fit to the Rasch model (as indicated 
by fit statistics, > 0.60 and < 1.40), and covering a range 
of the latent trait (as plotted in the Wright map for exam-
ple). Data was analyzed using WINSTEPS 5.2.3.0 (Linacre 
2022a). Wright maps, Infit and Outfit statistics, a dimension-
ality map, a pathway map, and others were examined, but for 
brevity are not shown here (see Supplementary Information 
for those tables and figures: https://​osf.​io/​jf2qn/).

The Wright map indicated that the scale tended to cap-
ture individuals around average ± 1 logit; however, it did 
not perform well at capturing those higher or lower on trait 
police legitimacy and thus the scale could be improved in 
this respect. It also indicated that there were many redun-
dant items. In examining the Infit and Outfit statistics, 
four items indicated some misfit, such as the item, “Police 
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officers are respected by the communities they serve” (Infit 
MNSQ = 1.70; Outfit MNSQ = 2.48; listed as C61 in the 
analysis), and were removed. As items were removed, the 
model was refit and the scale properties were re-examined.

In total, 21 items were removed, mostly due to having 
similar difficulty/endorsibility and therefore being redun-
dant. To capture those individuals lower than average and 
higher than average on trait police legitimacy, some items 
were retained but rewritten. For example, the item, “Police 
officers communicate well with people,” was modified to 
“Police officers are excellent at communicating with peo-
ple.” Therefore, higher levels of police legitimacy would 
be required to endorse this item. In total, seven items were 
rewritten (items 7–13 in Table 1).

The Andrich thresholds and response category probabil-
ity curves were examined to determine whether the origi-
nal scale response range fit the Rasch model (1–7 scale). 
It appeared that category responses 2 (Andrich thresh-
old = − 1.79) and 3 (Andrich threshold = − 1.27), and to a 
lesser extent 4 (Andrich threshold = -1.00) and 5 (Andrich 
threshold = 0.13), might not be well-defined and mutually 
exclusive. The difference in Andrich thresholds, for exam-
ple, between response 2 and 3, was less than 1.2 (recom-
mendations are > 1.2 and < 5.0 logits; Linacre 2022c). Thus, 
improvements could be made by collapsing categories.

Study 1

Based on the initial item reduction analysis, the 34 items 
were reduced to 13. The scaling was also changed from the 
original Likert-type 1 = strongly disagree to 7 = strongly 

agree, to a 1 = strongly disagree to 5 = strongly agree. 
A Rasch analysis and CFA on the 13-item APLS was 
used to evaluate the psychometric qualities of the scale. 
Item selection was based on the aforementioned Rasch 
characteristics.

Method

Participants

Participants were 300 individuals (46% males; 54% 
females) recruited through Prolific Academic (see Peer 
et al. 2017 for advantages of this research platform). The 
average age for participants was 36.19 (SD = 12.48). Par-
ticipants were White (non-Hispanic; 73%), Mixed (~ 9%), 
Black (~ 7%), Asian (~ 6%), Hispanic (~ 5%), and Pacific 
Islander, Native American, Middle Eastern, and other (less 
than 1%). The most common education background for 
participants was a bachelor’s degree (~ 40%), followed 
by some college (~ 21%) and a master’s degree (14%). 
The most common income level was $30,001 to $40,000 
(~ 15%) and less than $10,000 (~ 14%).

Materials

Demographics

Participants were given a brief demographics form includ-
ing questions about their age, sex, income, education level, 
and race/ethnicity.

Table 1   Item statistics for study 1: 13-item APLS

Item Standardized 
factor loading

Item difficulty/
endorsibility

SE Infit MNSQ Outfit MNSQ

1. Most police officers care about the communities they work in 0.893  − 0.62 0.09 0.79 0.83
2. The presence of police makes me feel safe 0.888 0.00 0.09 1.04 1.14
3. If I have a problem, I feel confident that the police can help me solve it 0.885 0.54 0.09 0.93 0.89
4. People should trust the police to help 0.906  − 0.17 0.09 0.78 0.78
5. I feel that police officers are willing to listen to me when I come into 

contact with them
0.869  − 0.32 0.09 1.01 0.97

6. Most police officers define right and wrong the same way that I do 0.898 0.70 0.09 0.84 0.79
7. Police officers usually have a valid reason when they arrest people 0.872  − 0.28 0.09 0.91 1.05
8. Police officers always treat people with respect 0.835 2.20 0.10 1.15 1.16
9. At least some police are trustworthy 0.818  − 2.52 0.10 1.40 1.35
10. Police officers are excellent at communicating with people 0.868 1.50 0.10 0.93 0.91
11. Some police officers uphold values that are important to me 0.875  − 1.59 0.10 1.08 1.04
12. The explanations that police officers give for a stop are always fair 0.790 1.71 0.10 1.30 1.47
13. If I call the police, they will try to help me 0.900  − 1.16 0.10 0.80 0.79
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13‑Item APLS

Participants completed a 13-item version of the APLS 
using a Likert-type response from 1 = strongly disagree to 
5 = strongly agree. The order of the items was randomized.

Attention Check

Embedded in the APLS items was the item, “This is an 
attention check question; for this question select response 2.”

Procedure

Participants signed up for the study and were redirected to 
an external survey delivered through Qualtrics. Participants 
completed the informed consent, answered the demographic 
questions, and completed the 13-item APLS and attention 
check item.

Results

Attention Check

Two participants (#178 and #265) failed the attention check 
item and were removed from subsequent analyses (N = 298).

Rasch Analysis

The Rasch model was fit in WINSTEPS 5.2.3.0 and con-
verged with no issues (Linacre 2022a). For additional infor-
mation on all analyses, see Supplementary Information.

Reliability

The person separation index (284 non-extreme) was 4.21 and 
person reliability 0.95, indicating that the test discriminates 
around 4 levels of ability, an excellent level of separation 
(Linacre 2022c). The item separation index was 12.95 and 
item reliability 0.99, indicating excellent item separation.

Dimensionality

The raw variance explained by measures was high (Eigen-
value = 35.21; 73%) and the unexplained variance in the first 
contrast (Eigenvalue = 1.86; 3.9%) and subsequent contrasts 
was low, indicating unidimensionality.

Category Function

For each response category, the observed average was similar 
to the sample expectations. Infit MNSQ values were between 
0.86 and 1.24 and Outfit MNSQ values were between 0.93 

and 1.20 (see Table 2). In examining the Andrich thresholds, 
the differences in adjacent categories were all larger than 
1.20 but smaller than 5 logits. As can be seen in Fig. 1 of 
the response category probability curves, the categories do 
appear to function well; for example, each response category 
is the most likely choice across some region of the person 
scores. This suggests that the 1–5 response categories were 
well-defined and mutually exclusive.

Item‑Person Map

Examining the item-person or Wright map (see Fig. 2), there 
is wide variability at the person level (± 7 logits); however, 
the majority of person abilities fell within ± 3 logits. Item 
8 was the most difficult item to endorse at 2.20 logits and 
item 9 was the easiest to endorse at − 2.52 logits. For the 
item statistics, see Table 1. The items captured a reasonable 
range of person abilities on the police legitimacy latent trait. 
Lastly, items 4, 5, and 7 appeared to capture a similar level of 
the person ability, and therefore indicates some redundancy 
among those items.

Item Fit

To examine how the items fit the Rasch model, Infit and 
Outfit statistics are available in Table 1. Recommended 
values for MNSQ fit statistics are between 0.6 and 1.40 
(Linacre 2022c), with Outfit generally being the more 
important of the two. Item 12 and item 9 indicated some 
misfit. Odd responses by some individuals can impact the 
fit of items and following Boone et al. (2014); data was 
reanalyzed after accounting for these misfitting persons on 
those items. Specifically, a copy of the control file in WIN-
STEPS was created and the items for those persons indicat-
ing misfit (z-residual ≥ 2) were replaced by blanks. Then the 
model was refit and Infit and Outfit were reexamined. After 
accounting for the misfitting persons on those items, item 
9 had an Infit MNSQ = 1.03 and Outfit MNSQ = 0.93 and 
item 12 had an Infit MNSQ = 0.96 and Outfit MNSQ = 0.88, 
indicating no misfit.

Table 2   Category response statistics for study 1: 13-item APLS

Category 
label

Observed 
count

Infit MNSQ Outfit MNSQ Andrich 
threshold

1 634 1.05 1.05 None
2 749 0.96 1.00  − 3.15
3 1155 0.95 0.97  − 1.35
4 891 0.86 0.93 1.03
5 445 1.24 1.20 3.47
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Confirmatory Factor Analysis

A one-factor model with all 13 items was specified. Given 
that the response categories are ordered categories, a diago-
nally weighted least squares estimator was used. Model fit 
was partly based on fit indices including root mean square 
error of approximation (RMSEA; values less than 0.08 being 
adequate and less than 0.06 being close fit), standardized 
root mean square residual (SRMR; values less than 0.10 
being adequate and less than 0.08 being close fit), and com-
parative fit index and Tucker–Lewis index (CFI, TLI; values 
greater than 0.90 being adequate and greater than 0.95 being 
close fit; Bentler 1990; Hu and Bentler 1999; Kline 2005). 
Analyses were conducted using the lavann package in R (R 
Core Team 2021; Rosseel 2012). The model of the hypoth-
esized one-factor structure was significant, χ2(65, N = 298) 
316.11, p < 0.001, and provided the following fit indices: 
RMSEA = 0.114, 90% CI [0.102, 0.127], SRMR = 0.038, 
CFI = 0.985, TLI = 0.982. All fit indices indicated close fit 
with the exception of RMSEA. The standardized factor load-
ings are in Table 1. In addition to the CFA, Cronbach’s α was 
calculated at 0.965.

Discussion

Results of the Rasch modeling indicated that the 13-item 
APLS has strong psychometric properties but could be 
improved. The scale indicated excellent person and item 

separation, the 1–5 response categories functioned well, 
there was strong evidence of unidimensionality, the items 
fit the Rasch model, and the items covered a range of person 
abilities. Two items (9 and 12) showed some misfit; however, 
when correcting for misfitting persons, these items were not 
misfit. Item 9, “At least some police are trustworthy,” was 
useful in that it captured those lower on police legitimacy. 
But the item might be somewhat too extreme in the wording 
which could have contributed to some of the misfit. Modify-
ing Item 9 to, “Some police are trustworthy,” might improve 
fit while still capturing those lower on the latent trait. Items 4, 
5, and 7 captured a similar level of the latent trait; and there-
fore, there is some redundancy in those items. Those items all 
fit the Rasch model well and had high factor loadings. Item 
4 concerns trust and item 5 concerns communication, which 
are covered by other items. Item 7 is the only item that men-
tions arrests. Given the redundancy and to keep the scale as 
short as possible, items 4 and 5 could be removed.

In the CFA results, the analysis was remarkably similar to 
study 3 findings from Reynolds et al. (2018), with the excep-
tion of the RMSEA fit index. RMSEA was the only fit index 
here that did not show close fit. Unfortunately, even when fit 
indices are all in agreement about close model fit, this does 
not necessarily indicate that the model is reasonable (Lai and 
Green 2016). RMSEA can incorrectly indicate poor fit with 
simple models and few degrees of freedom, particularly if the  
sample size is lower, or even regardless of the degrees of free-
dom (Kenny et al. 2015). Additionally, based on a simulation  
study, Shi et al. (2019) found that caution should be given 

Fig. 1   Response category prob-
ability curves study 1: 13-item 
APLS
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when interpreting high RMSEA values with smaller mod-
els (around 10 items) with high-quality indicators (Lambdas 
around 0.80), which is the situation in the present data. There 
were 13 items and standardized factor loadings ranged from 
0.790 to 0.906. Based on the factor loadings, the majority 
of the fit indices in the CFA, and unidimensionality results 
from the Rasch model, a one-factor model appears reason-
able. Lastly, the reliability was very high as assessed under 
the Rasch model and with Cronbach’s α.

Study 2

Based on the results of study 1, two items were removed 
(items 4 and 5) and one item was modified (item 9). The 11 
items are reordered and available in Table 3, referred to now 
as the APLS short form (APLS-SF). As in study 1, new data 
is collected and analyzed under the Rasch model and using 
a CFA. For validity purposes, several variables were exam-
ined that were included in Reynolds et al. (2018). Specifi-
cally, participants completed assessments of attitudes towards 
social dominance and attitudes concerning right-wing author-
itarianism, which should both be positively related to police 
legitimacy. Police legitimacy should predict support for the 
police, so some participants were given a hypothetical dona-
tion task. In this task, there were five fictional charities, and 
participants allocated $100 to one or more charities, with 
the prediction that higher police legitimacy scores would 
be associated with greater allocations to the police charity. 
Lastly, some participants watched a video of a real officer-
involved shooting and were asked if the shooting was justi-
fied, with the prediction that higher legitimacy scores would 
predict greater odds of perceiving the shooting as justified. 
To keep the study as short as possible and given the large 
effect sizes observed in Reynolds et al. (2018) for the shoot-
ing task, participants were randomly assigned to complete 
either the hypothetical donation task or the shooting task, but 
otherwise completed the same materials.

Method

Participants

Participants were 600 individuals (~ 43% males; ~ 57% 
females) recruited through Prolific Academic. Those par-
ticipants who completed study 1 were excluded from par-
ticipation in study 2. The average age for participants was 
38.44 (SD = 14.31). Participants were White (non-Hispanic; 
72%), Mixed (~ 9%), Black (~ 7%), Asian (~ 6%), Hispanic 
(~ 5%), and Native American, Middle Eastern, and other 
(less than 1%). The most common education background Fig. 2   Wright map for study 1: 13-item APLS
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for participants was a bachelor’s degree (~ 36%), followed by 
some college (~ 22%) and a high school diploma (16%). The 
most common yearly income level was less than $10,000 
(~ 21%) followed by $20,001 to $30,000 (~ 12%).

Materials

Demographics

Participants were given a brief demographics form including 
questions about their age, sex, income, education level, and 
race/ethnicity.

APLS‑SF  Participants completed the APLS-SF which con-
sisted of 11 items answered on a Likert-type response from 
1 = strongly disagree to 5 = strongly agree. The order of the 
items was randomized (Cronbach’s α = 0.95).

Social Dominance Orientation

The Social Dominance Orientation scale (SDO; Pratto et al. 
1994) assesses the degree to which one believes the current 
social hierarchy is legitimate and just. The SDO scale consists 
of 16 items, ranging from 1 = very negative to 7 = very positive 
(some items are reverse scored). Items were averaged, with 
higher scores indicating higher beliefs in social hierarchies 
(Cronbach’s α = 0.95). The order of the items was randomized.

Right‑Wing Authoritarianism

The Right-Wing Authoritarianism short scale version 
(RWA) assesses participants’ willingness to obey authority 
they believe to be legitimate (Altemeyer 2004; Zakrisson 
2005). The scale contains 15 items, ranging from 1 = very 
negative to 7 = very positive (some items are reverse scored). 

Items were averaged, with higher scores indicating a greater 
willingness to obey authority (Cronbach’s α = 0.87). The 
order of the items was randomized.

Hypothetical Donation Task

In this task, participants were asked to imagine they had $100 
to donate to five fictional charities: The Law Enforcement 
Support Fund, End Hunger Now, The International Associa-
tion for the Treatment of Communicable Diseases, Ameri-
cans Against Child Abuse, and South American Outreach 
Ministry (Reynolds et al. 2018). A description of each charity 
was given with each being similar in length (58 to 59 words). 
The order of the charity descriptions and the order of the 
answers in the donation question were randomized.

Officer‑Involved Shooting Justification Task

In this task, a video from a real fatal police shooting (occur-
ring in 2014) was shown. In the video, an officer enters the 
home of a hit-and-run suspect, who is holding a knife. The 
officer attempts to get the suspect to drop the knife, but 
disobeying the officers’ orders, walks towards the officer, 
who then discharges his weapon four times. This video has 
been used previously to examine justification of an officer-
involved shooting (Culhane et al. 2016; Reynolds et al. 
2018). Participants were asked whether the officer was jus-
tified in shooting the suspect (0 = no, 1 = yes).

Attention Check

There were three attention check items. The first item was 
embedded in the APLS-SF, “This is an attention check ques-
tion; for this question select response two.” The second was 
for the hypothetical donation task, “Below are several causes 

Table 3   Item statistics for study 2: APLS-SF

Item Standardized 
factor loading

Item difficulty/
endorsibility

SE Infit MNSQ Outfit MNSQ

1. Most police officers care about the communities they work in 0.865  − 0.83 0.06 0.85 0.83
2. The presence of police makes me feel safe 0.896  − 0.11 0.06 0.89 0.86
3. If I have a problem, I feel confident that the police can help me solve it 0.894 0.42 0.06 0.86 0.85
4. Most police officers define right and wrong the same way that I do 0.892 0.59 0.06 0.86 0.81
5. Police officers usually have a valid reason when they arrest people 0.850  − 0.30 0.06 0.89 0.91
6. Police officers always treat people with respect 0.848 2.05 0.07 1.15 1.05
7. Some police are trustworthy 0.817  − 2.10 0.07 1.38 1.32
8. Police officers are excellent at communicating with people 0.877 1.27 0.06 .78 0.78
9. Some police officers uphold values that are important to me 0.841  − 1.42 0.07 1.31 1.20
10. The explanations that police officers give for a stop are always fair 0.804 1.61 0.06 1.25 1.34
11. If I call the police, they will try to help me 0.895  − 1.17 0.06 0.78 0.77
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that people would be interested in donating to. Which of 
the ones listed below were actual options you were given to 
donate to in the donation task (you may choose more than 
one)?” There were seven options, and the correct answer  
on this item meant choosing both “police support” and 
“child abuse.” The third was for the officer-involved shoot-
ing task, “What was Eric Johnson (NOT the police officer) 
holding?” Four options were given, and the correct answer 
was “a knife.”

Procedure

Participants signed up for the study and were redirected 
to an external survey delivered through Qualtrics. Partici-
pants completed the informed consent, answered the demo-
graphic questions, completed the APLS-SF, SDO, and RWA 
(N = 600). Participants were then randomly assigned to 
either the hypothetical donation task (N = 281) or the officer-
involved shooting task (N = 319).

Results

Attention Check

One participant failed the first attention check item embed-
ded in the APLS-SF. Subsequent analyses removed this 
participant. Fifty-six participants failed the hypothetical 
donation task attention check and were removed from those 
analyses (N = 224). Twelve participants failed the officer-
involved shooting task attention check and were removed 
from those analyses (N = 307).

Rasch Analysis

The Rasch model was fit in WINSTEPS 5.2.4.0 (Linacre 
2022b). For additional information on all analyses, see Sup-
plementary Information.

Reliability

The person separation index (588 non-extreme) was 3.97 
and person reliability 0.94; and the item separation index 
was 18.61 and item reliability 1.00, all indicating excellent 
separation (Linacre 2022c).

Dimensionality

The raw variance explained by measures was high (Eigen-
value = 31.28; 74%) and the unexplained variance in the 
first contrast (Eigenvalue = 2.09; 4.9%) and subsequent con-
trasts was low. While the Eigenvalue for the first contrast 

was slightly higher than 2, the percentage variance was less 
than 5, and an Eigenvalue below even 3 is still acceptable for 
shorter instruments (< 20 items; Linacre 2022c). All other 
contrasts had Eigenvalues less than 1.50. These results indi-
cate the APLS-SF is unidimensional.

Category Function

For each response category, the observed average was similar 
to the sample expectations. Infit MNSQ values were between 
0.92 and 1.1 and Outfit MNSQ values were between 0.87 and 
1.10 (see Table 4). In the Andrich thresholds, the differences 
in adjacent categories were all larger than 1.20 but smaller 
than 5 logits. In the plot of the response category probability 
curves, the categories appear to function well (see Fig. 3).

Item‑Person Map

Examining the Wright map (see Fig. 4), similar to study 1, 
the majority of person abilities fell within ± 3 logits. Item 
6, “Police officers always treat people with respect,” was 
the most difficult item to endorse at 2.05 logits and item 7, 
“Some police are trustworthy,” was the easiest to endorse 
at − 2.10 logits. For the item statistics, see Table 1. The 
APLS-SF captured a reasonable range of person abilities on 
the police legitimacy latent trait. While there do appear to 
be small gaps in assessing the person scores, there was no 
longer any redundancy among the items.

Item Fit

Infit and Outfit statistics are available in Table 1. All items 
had Infit and Outfit MNSQ values between 0.77 and 1.38, 
indicating acceptable item fit.

Confirmatory Factor Analysis

A one-factor model with all 11 items was specified with 
a diagonally weighted least squares estimator. The model 
of the hypothesized one-factor structure was signifi-
cant, χ2(44, N = 599) 620.93, p < 0.001, and provided the 

Table 4   Category response statistics for study 2: APLS-SF

Category 
label

Observed 
count

Infit MNSQ Outfit MNSQ Andrich 
threshold

1 1036 1.10 1.10 None
2 1258 0.96 .97  − 2.80
3 1802 0.94 0.94  − 1.23
4 1584 0.92 0.87 0.86
5 909 1.10 1.07 3.17
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following fit indices: RMSEA = 0.148, 90% CI [0.138, 
0.159], SRMR = 0.053, CFI = 0.978, TLI = 0.973. As in study 
1, all fit indices indicated very close fit except RMSEA. The 
standardized factor loadings which range from 0.804 to 0.895 
are in Table 1.

Construct Validity

In the next set of analyses, the APLS-SF was used to predict 
relevant variables. Rasch person measures are naturally in log-
its and have been rescaled here so that the lowest reportable 
person measure score was 0 and the highest score 100. As with 
the raw scores, higher person scores indicate greater police 
legitimacy. Parallel analyses using the raw score averages on 
the APLS-SF are provided in the Supplementary Information 
( R-markdown file), with the results being the same.

Police Legitimacy, Social Dominance, and Right‑Wing 
Authoritarianism

Higher APLS-SF person measure scores were related to 
higher scores on both RWA r(597) = 0.52, 95% CI [0.46, 
0.58], p < 0.001; and SDO r(597) = 0.35, 95% CI [0.28, 
0.42], p < 0.001.

Police Legitimacy and Donating to a Hypothetical Police 
Charity

The APLS-SF person measure scores positively predicted 
the amount of money donated to the police charity β = 0.65, 
95% CI [0.52, 0.78], t(222) = 9.8, p < 0.001, sr2 = 0.302.

Controlling for Age, Sex, Race, and Income

The effect of police legitimacy on police donations could 
be biased because of several demographic factors, such as 
race. However, controlling for age, sex, race, and income, the 
APLS-SF person measure scores nonetheless still predicted 
greater police donations, β = 0.60, 95% CI [0.46, 0.75], t(204
) = 7.99, p < 0.001, sr2 = 0.20 (see directed acyclic graph 1 in 
the R-markdown in Supplementary Information for the DAG 
and adjustment sets).

Police Legitimacy and Justification 
of an Officer‑Involved Shooting

Using logistic regression, the odds of perceiving the police 
shooting as justified increased 1.10 times per increase in 
APLS-SF person measure scores (β = 0.09, SE = 0.012, 

Fig. 3   Response category 
probability curves for study 2: 
APLS-SF
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p < 0.001, 95% CI for OR [1.07, 1.12]). The odds of viewing 
it as justified when APLS person scores were 0 was 0.005 
95% CI [0.001, 0.017].

Controlling for Age, Sex, Race, and Income

As in the police donation analyses, the effect of police 
legitimacy on justification of a shooting could be biased 
because of several demographic factors. Controlling for 
age, sex, race, and income, the APLS-SF person meas-
ure scores predicted greater odds of viewing the shooting 
as justified (β = 0.102, SE = 0.014, p < 0.001, 95% CI for 
OR = 1.11 [1.08, 1.14]; see directed acyclic graph 2 in the 
R-markdown in Supplementary Information for the DAG 
and adjustment sets).

Discussion

The results of the Rasch modeling in study 2 indicated that 
the APLS-SF had excellent person and item separation, the 
1–5 response categories functioned well, there was evidence 
of unidimensionality, the items fit the Rasch model, and the 
items covered a range of person abilities. In the CFA results, 
all items had high factor loadings and all fit indices, except 
RMSEA, indicated close fit. To examine construct valid-
ity of the APLS-SF and make comparisons to the 34-item 
APLS, several other hypothesized relationships were exam-
ined. The APLS-SF was correlated with social dominance 
and right-wing authoritarianism. The APLS-SF predicted 
donating more money to the hypothetical police charity 
and predicted greater odds of viewing the officer-involved 
shooting as justified. After controlling for age, sex, race, 
and income, the effects of APLS-SF on police donations 
and justification of a shooting remained similar.

General Discussion

The purpose of this research was to use Rasch analysis to 
develop a shorter version of the 34-item APLS (Reynolds 
et al. 2018). An initial Rasch analysis of previous data indi-
cated that there were many redundant items, some misfit 
items, and a potential issue with the 1–7 response catego-
ries, from the Rasch perspective. Based on this, the scale 
was reduced to 13 items and 300 participants were col-
lected in study 1. The results of study 1 were promising but 
indicated several redundant items. In study 2, 600 partici-
pants were collected and the 11-item APLS-SF functioned 

Fig. 4   Wright map for study 2: APLS-SF
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very well. The items fit the Rasch model, and the reliability 
indices indicated excellent reliability. Therefore, the final 
items of the APLS-SF are available in Table 3 (the paper 
version of the APLS-SF is available in Supplementary 
Information: https://​osf.​io/​jf2qn/). Additionally, all the 
relationships including right-wing authoritarianism, social 
dominance, police support, and justification of an officer-
involved shooting were comparable to results based on the 
34-item APLS in Reynolds et al. (2018).

Limitations and Future Directions

The APLS-SF was only able to capture individuals ± 2 log-
its on the latent trait. While this is useful for most popula-
tions, there is clearly much higher and much lower abilities 
on this latent trait. Therefore, when assessing those at the 
extreme ends, caution should be used. An area for future scale 
improvement could be adding several items that capture those 
on the extremes of the police legitimacy latent trait. Relatedly, 
as can be seen in the Wright map of Fig. 4, there were several 
small gaps in the items. In future research, several items could 
be added fill those gaps. However, on the whole, the scale 
performed well, with no redundancy among the items and 
capturing a range of person abilities.

In examining people’s perception of police legitimacy, 
what defines their legitimacy may differ based on the con-
text. While the APLS-SF is arguably an improvement over 
the APLS, the APLS-SF cannot necessarily be used in all 
contexts. In some countries, for example, items that concern 
trust may not be of key importance to those people’s percep-
tion of legitimacy. Future research in international samples 
would be useful in this regard.

While this research was primarily concerned with Rasch 
analysis, CFAs were also conducted. One area of potential 
concern is the high RMSEA values, indicating poor fit. How-
ever, the factor loadings were consistently high, the other 
fit indices suggested close fit, and conditions were present 
(around 10 items of high quality) to produce a misleadingly 
high RMSEA value. Inconsistency in fit indices is not particu-
larly diagnostic of model issues and generally the literature 
warns of overinterpreting fit indices (Lai and Green 2016). 
The Rasch unidimensionality results and previous research 
on the APLS have consistently shown a one-factor solution; 
however, this issue deserves more attention in future research.

Another important area for future research is examining 
if legitimacy has quantitative structure (i.e., it has order and 
additivity). Demonstrating that a variable has quantitative 
structure is an extensive process. For example, it took cen-
turies to understand the properties of, and develop meas-
ures for, temperature (Chang 2004; Michell 1990; Sherry 
2011). It appears that legitimacy has order, but not neces-
sarily additivity. This makes it more difficult to meaning-
fully compare scores. Examining the APLS-SF and other 

legitimacy scales through additive conjoint measurement 
would be a useful future direction in this regard (Luce et al. 
1990; Luce and Tukey 1964; Michell 1990). Examination 
of measurement invariance is also necessary and should be 
pursued in future research.

Attention checks were used throughout this research. Fail-
ing the attention checks was rare, except in the case of the 
hypothetical donation task. The donation task attention check 
question was substantially harder, and thus not unexpected 
that this item would have high failure. Given the number that 
failed, this was of some concern. Results of the hypothetical 
donation task were reanalyzed, this time including all who 
completed the task, and the results were the same. Therefore, 
although a higher number of participants failed the attention 
check, this did not appear to bias those results.

Conclusion

Defining and measuring police legitimacy is complicated, 
contested, and elusive (Trinkner 2019). The APLS was 
developed to assess people’s perception of police legitimacy 
(i.e., empirical legitimacy). The evidence indicates that the 
APLS does tap into legitimacy rather than just general atti-
tudes towards the police (see Reynolds et al. 2018); however, 
it does not necessarily capture all aspects of legitimacy and 
further theory development and tests are important here. 
This view of legitimacy is in line with Cao et al. (1996) and 
Cao and Wu (2019), where the focus is on the perception of 
police activities and having confidence that the police can 
be trusted and are fair, for example. Theory is essential to 
measurement and understanding legitimacy requires much 
more precise theory and understanding of the causal rela-
tionships. The goal in this research was a pragmatic one, 
to reduce the lengthy 34-item APLS to the much shorter 
11-item APLS-SF, while simultaneously improving the psy-
chometric qualities of the scale. Given the brevity of the 
scale and its other strengths, it may be of particular use in 
examining police legitimacy over time or examining differ-
ences between groups, as discussed in Cao and Wu (2019). 
Future research will undoubtedly improve the scale and our 
understanding of police legitimacy.
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