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Abstract
Background  Monitoring the implementation of new interventions, as in this study Non-
violent Resistance (NVR) for the use in residential youth care settings, is mandatory in 
order to evaluate, adjust and refine the implementation process where necessary.
Objective  As there is no instrument for such monitoring of NVR available, the authors 
developed a new questionnaire, named Reaction to Unacceptable Behavior Inventory, (in 
short: RUBI).
Method  This questionnaire was completed by staff of four different residential settings in 
the Netherlands, at different stages of the NVR implementation process. The staff members 
reported on the practice of their colleagues.
Results  The results are promising, as they show good reliability, inter-item correlations 
and other psychometric features for the included items. Furthermore, the results show that 
the RUBI seems to discriminate between trained and untrained teams, defending its use in 
future implementation processes and implementation research.
Conclusions  The RUBI is the first attempt to create an instrument which can be used for 
monitoring change during implementation of NVR, and for evaluating the degree of dif-
ference or compatibility between NVR and existing practice before implementation. Lon-
gitudinal research is needed to strengthen the documentation of validity and reliability of 
the RUBI in different settings, countries, and cultures. This should also be extended to the 
final and follow-up stages of implementation. In the future, redundant and insensitive items 
should be removed and standards for interpreting scale scores should be developed.

Keywords  Residential youth settings · Questionnaire development · Implementation 
fidelity · Coping with aggressive behavior
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Introduction

Any implementation of new interventions in care and treatment depends on whether new 
practice is actually developing in daily work (Fixsen et al. 2005), and evaluating this should 
be an integrated part of implementation processes and later service delivery. This requires 
some method for measuring fidelity at organizational, practitioner or consumer level using 
self-report or observation. Successful implementation of a certain method requires not 
only manualisation and effect-evaluations, but also a structured process evaluation, help-
ing to understand why an intervention is successful or not (Burnes 2004; Damschroder 
et  al. 2009; Saunders et  al. 2005). As Fixsen et  al. (2005, p. 15) state: “Implementation 
is a process, not an event”, which indicates that proper implementation requires sufficient 
time, money, planning, and personnel resources supporting the implementation (Fixsen 
et al. 2005). In order to monitor and standardize the different processes of implementation, 
fidelity assessment can act as a feedback mechanism to improve performance (Breitenstein 
et  al. 2010; Fixsen et  al. 2005). Lack of implementation fidelity can weaken outcomes 
and lead to faulty conclusions about intervention effectiveness. Because they can cause 
potentially useful interventions to appear ineffective, failures in implementation fidelity 
are called Type-III Errors (Dobson 2005; Sánchez et al. 2007). To avoid a Type-III-Error, 
clear and feasible strategies for monitoring and measuring implementation fidelity should 
be delineated prior to initiation of an intervention study (Breitenstein et  al. 2010). This 
study describes the development and evaluation of a fidelity instrument for Non-violent 
Resistance (NVR) used by staff in residential treatment institutions. NVR is a methodology 
to address aggression and other unacceptable behavior in natural and institutional environ-
ments. This first version was developed tailored to residential settings.

Since aggression and unacceptable behavior are substantial problems in residential 
youth settings worldwide (Carlsson et al. 2000; Connor et al. 2004; Knorth et al. 2007; Van 
der Ploeg 2009; Wielemaker 2009), there is a great need for treatment methods that succeed 
in reducing this behavior. Over the years, many different approaches have been applied to 
reduce aggression in residential youth settings. Most of these approaches addressed aggres-
sion and unacceptable behavior as an individual problem of the youth (Blake and Hamrin 
2007; Connor 2012; Foltz 2004; Fonagy et  al. 2002; Kazdin 1987; Lyons and Schaefer 
2000; Masters and Bellonci 2002). There is, however, a growing body of evidence show-
ing that aggression can be understood as an interpersonal problem, a complex interaction 
between patient characteristics, conditions on the ward, and the relationships with staff and 
parental figures outside the ward (Foltz 2004; Fonagy et al. 2002; Fraser et al. 2016; Nij-
man et al. 1999).

NVR is a method that addresses aggression as a problem that involves all parties (e.g., 
the youth, staff and parents). It is a systematic approach to help caregivers, such as parents, 
teachers, and staff of residential settings, to cope with youths’ problematic behavior affect-
ing their environment. NVR builds on restoring the relationship between youth and care-
taker, by primarily focusing on changing the behavior of the caretaker instead of wanting 
to change the behavior of the youth. This is done in a non-violent and non-escalating way. 
Central tenets of NVR are presence, de-escalation and self-control, (re)building relation-
ship, support and active resistance. For more detailed explanation of the interventions that 
are used in NVR, see Omer (2004), Omer and Wiebenga (2015) or Omer and Lebowitz 
(2016).

NVR has become increasingly popular over the years and more residential settings 
are now applying this method. NVR appears to be related to a decrease in seclusion and 
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restraint measures and a more positive atmosphere on the ward, as reported by staff and 
parents (Goddard et  al. 2009). However, despite these documented changes it remains 
unclear whether and how this results from the implementation of NVR and to what extent 
NVR has actually become implemented in daily practice. Considering the growing public-
ity and implementation of NVR in residential settings, an instrument to measure the imple-
mentation fidelity is urgently needed, but currently, there are no such instruments available. 
Research shows that complex interventions (such as NVR) are more difficult to implement 
with high fidelity, (Craig et  al. 2013), and more difficult to evaluate with reliability and 
validity (Craig et al. 2013). Therefore, developing a measure for implementation fidelity is 
a challenging but necessary endeavor. This article describes the first steps in the develop-
ment of such an instrument. As a framework for the development, the guidelines and best 
practices of instrument development as proposed by DeVellis (2016) were used. The author 
lays out an eight-step process for developing a scale of questions to measure some con-
struct of the reader’s choice. These steps are (slightly reworded): (1) Define clearly what 
you want to measure, (2) Create a set of draft questions, (3) Select a common format and 
set of answer options for the questions, (4) Have experts review and revise the questions, 
(5) Consider using “social desirability” or similar questions, (6) Field test the questions 
with “real people”, (7) Analyze the results of your field test and (8) Decide how many 
questions–and which questions–to keep (DeVellis 2016).

The aim of this study was to construct an instrument for measuring fidelity to NVR at 
practitioner level based on participating colleagues observations during the implementa-
tion process. The ambition was to develop a first version that may prove usable in imple-
mentation monitoring.

The development process used the following strategy and was divided into two parts. 
As proposed by DeVellis (2016) a combination of an (1) External Expert Evaluation and 
(2) Psychometric Evaluation was used. After the initial item development with an internal 
expert group, we expected (1) the external experts to consider each item at least moderately 
sensitive to NVR practice. Furthermore, we expected the (2) psychometric evaluation to 
show (a) construct validity of alternative predefined models measured with a Confirmatory 
Factor Analysis (CFA). The RUBI’s psychometric properties were further investigated via 
examination of the measure’s (b) internal consistency for the total score and the predefined 
subscales/factors. Furthermore, (c) discriminant validity was assessed by known group 
differentiation and change sensitivity related to NVR implementation: non-trained versus 
NVR-trained staff members (Hubley 2014) and (d) convergent validity was examined using 
correlation analysis between the difference in RUBI-NL item scores between non-trained 
and NVR-trained participants and the item scores on the discriminative measure filled in 
by the external NVR experts (Hubley 2014). See the Methods section for a more detailed 
description.

Method

Development of the Instrument

The new instrument was named Reaction to Unacceptable Behavior Inventory (RUBI), 
which was first developed as an English version (RUBI-EN) because English was the 
shared language between all those invited into the development process. In a later stage of 
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the development process, a Dutch version (RUBI-NL) was produced (see later), because 
the psychometric evaluation was planned in Dutch institutions.

Two internal expert meetings were hosted, both consisting of in total eight members. 
The experts were experienced clinicians, NVR trainers and researchers with prior knowl-
edge about NVR. Before the first meeting, the experts received a first draft of the instruc-
tion, item format, and response format for RUBI. This draft did not contain item content, 
the experts were asked to create potential item content for NVR and other mindsets and 
behaviors individually. During the first meeting, the eight experts discussed item ideas in 
subgroups and in a plenary session, which resulted in a large pool of potential items. The 
experts agreed that the items should be simple and straightforward, and that overly abstract 
words, double negatives, and ambiguity should be avoided, as suggested by Jebb and Tay 
(2017). During this meeting some specific challenges were suggested:

First, asking for self-report of practice during training could trigger intended or unin-
tended positive self-portrayal. Asking the informants to describe the mindset and behaviors 
of their team-members, not their own, should reduce the motivation to portray themselves 
positively and to avoid social desirability bias (DeVellis 2016). Secondly a more general 
perspective is that NVR is not an answer to all challenges in residential care and treatment, 
and may coexist with several other program elements. However, NVR is incompatible with 
some elements of mindsets and strategies used to correct unwanted behavior. Therefore we 
chose to contrast core NVR elements with different competing or incompatible principles 
or strategies, and describe these practices in a positive language to avoid demand charac-
teristics and social desirability influence. It was furthermore decided to scale the responses 
on a five-point scale with balance between the alternatives in the middle and dominance 
at either extremes. NVR alternatives were randomly alternated to left or right end of this 
scale to allowing uncertainty, equivalence, and nuanced response (DeVellis 2016).

Between the first and the second expert meeting, the present authors produced and sent 
a preliminary draft of the RUBI-EN, based on suggestions from the first meeting, to the 
experts. They were invited to bring with them suggestions for item removal, item improve-
ment or new items representing missing NVR aspects. During the second session, the eight 
experts agreed that a final selection of nine mindset and eight behavioral items should be 
included in the new instrument. Before the development process of RUBI-EN entered its 
last stage (i.e., the expert and empirical item evaluations), the instrument was translated 
into Dutch through the back-translation procedure (Brislin 1970). The final version of the 
questionnaire was sent, both in English and in Dutch, to the four experts with advanced 
knowledge of both languages, who confirmed translation quality.

Instrument

The RUBI-NL consists of 17 items, including nine items on mindset and eight on behav-
ior. The RUBI-NL should be administered individually, is suitable for repeated measure-
ments, and is intended for (mental health care) professionals working in a residential set-
ting. While filling out the questionnaire, the respondent is instructed to keep in mind a 
serious and difficult incident that had happened on the ward during the previous 2 weeks. 
For each item, the respondent can indicate on a five-point scale how likely it is that a cer-
tain approach would have been used by the respondents’ colleagues. Two example items 
are presented in Table 1 and the entire questionnaire is freely available and can be obtained 
via an e-mail to the authors.
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External Expert Evaluation

Participants

Three international NVR experts (a clinician from Israel, working with NVR for a long 
time, a clinician from the Netherlands working with NVR as a trainer and a researcher 
working in a NVR-trained environment) known to the authors via a NVR-Network 
and who had not participated in the development process, were chosen and invited via 
e-mail to contribute to the development process of the RUBI as external experts.

Procedure

Both, the RUBI-NL and RUBI-ENG, were sent to the external experts and they were 
asked to rate each item for its ability to differentiate between NVR and other mindsets 
and behaviors on a five-point Likert scale ranging from 1 (cannot differentiate) to 5 
(very good differentiation) prompted by the question: “To which degree is this item-pair 
able to differentiate NVR mindset or NVR behavior from other ways of thinking and 
behaving in a residential unit?”. The reason for this expert evaluation was to improve 
the instrument for its future use, by removing the least sensitive items according to 
NVR experts. The actual removal was postponed to be based on a combination of expert 
and psychometric evaluations.

Data‑Analysis

First, a content validity index (CVI) was computed for each item (Lynn 1986) based 
on the ratings of the external experts. As the NVR method does not claim to be fun-
damentally different from other approaches to cope with aggression and unaccepta-
ble behavior, and because NVR is not propagated as contrasting a specific traditional 
method (Van Gink et al. 2012), the authors of this article chose a rating of 3, 4 or 5 as 
valid, because they did not expect a radical shift in the entire mindset and behavior of 
staff. Finally, the agreement between experts regarding items’ ability to discriminate 
NVR and other practices was determined by Fleiss’s Kappa coefficient and the intraclass 
correlation coefficient (ICC). The ICC estimates were calculated using SPSS statistical 
package version 22.0 (IBM Corp., Armonk, NY) based on a single-rating, consistency, 
2-way mixed-effects model.

Psychometric Evaluation

Participants

At four residential youth settings in the Netherlands, 139 staff members were recruited 
to participate in this study. The sample consisted of 35 males and 104 females with an 
age range between 21 and 61 years (M = 34.5, SD = 9.5). Eighteen participants worked 
at setting A, 34 at setting B, 2 at setting C and 85 at setting D. At the time of the data 
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collection, participants from setting A were 9  months into the NVR implementation, 
participants from setting B and C were 6 months into the NVR implementation and par-
ticipants at setting D had not received NVR training yet.

NVR Training

The NVR training consists of two training days followed by supervision meetings, once 
every 10  weeks and a follow-up day after 9  months. Attendance is expected of all staff 
members who are involved in the primary care process (e.g., group workers, parent coun-
sellors, psychiatrists, behavioral therapists, teachers, and managers). The first two NVR 
training days are a combination of theory and experience-based learning. Staff members 
learn about the beliefs and mindset central to NVR (e.g., a team must take a stand against 
unacceptable behavior; preventing aggression is helped by staff members acknowledging 
and recognizing they have a role in escalation processes; it is an illusion to think one can 
control other people’s behavior; staff and parents need to resist unacceptable behavior from 
children together). Internalizing these beliefs is a precondition for mastering the NVR atti-
tude. As part of the training, staff members practice the use of NVR communication and 
practical tools such as delayed response (e.g., strike when the iron is cold), reducing the 
number of rules, and improving non-verbal and verbal communication skills (e.g., look-
ing at how staff members communicate and how this can lead to escalation of aggression). 
The staff members get acquainted with the NVR interventions (e.g., the Reparation act, 
Announcement, and Sit-In) by participating in role-play and, for example, actually practice 
writing an announcement. The supervision meetings are a mixture of practicing and adjust-
ing interventions, and discussing casuistic or practical dilemmas. The follow-up day is a 
short recap of theory and the final opportunity to fine-tune the NVR mindset and behavior.

Procedure

Following written informed consent, the RUBI-NL was added to the set of questionnaires, 
participants filled in every 3 months as part of a longitudinal study measuring the effective-
ness of NVR throughout a period of 18 months. The study was approved by the Medical 
Ethics Committee of the VU medical Centre of Amsterdam (2015.344). The RUBI-NL was 
administered individually either on paper at the end of a NVR training-day or online after 
receiving an invitation via email with a personal link to the online version of the question-
naire. Completion of the whole test battery took approximately 35 min.

Data‑Analyses

(a)	 Construct Validity
	   Confirmatory Factor Analysis (CFA) was used to asses construct validity. Because 

there are no prior instruments measuring NVR practice and no empirically based factor 
structure is established, three models based on theory were assessed. The first model 
was a single-factor model, representing the commonalities of NVR used as baseline for 
other models. The second model used was a two-factor model based on the distinction 
between the dimensions (1) Mindset and (2) Behavior as described by Van Gink et al. 
(2012). The third model was a five-factor model theoretically derived and based on the 
five central tenets or aspects of NVR (1) Presence, (2) De-escalation, (3) (Re)build-
ing the relationship, (4) Resistance and (5) Support (Omer and Lebowitz 2016; Omer 
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and Wiebenga 2015). The CFA was conducted in R using the package lavaan. Robust 
maximum likelihood (MLR) estimation was preferred over diagonally weighted least 
squares (WLSMV) estimation, because the RUBI-NL scores were considered continu-
ous and did not follow a multivariate normal distribution. MLR estimation relies less 
on the assumption of multivariate normal distribution and statistically corrects standard 
errors and Chi square test statistics (Li 2016). The Satorra-Bentler scaled Chi square 
was used to test the model, because this statistic is robust in case of a violated normal-
distribution assumption (Li 2016). The Chi square statistic was evaluated with caution 
and supplemented with other fit indices, because the Chi square statistic tends to accept 
models too often in small sample sizes (Boeije and Boeije 2008; Hu and Bentler 1999). 
To further assess model fit, the comparative fit index (CFI) and root mean-square error 
of approximation (RMSEA) with its 90% confidence interval were inspected. As pro-
posed by Hu and Bentler (1999), a good fit between the hypothesized model and the 
observed data is determined by a CFI value ≥ .95 and a RMSEA value < .06.

(b)	 Internal Consistency
	   Internal consistency of the RUBI-NL was determined using Cronbach’s alpha, Dil-

lon-Goldstein’s rho as proposed by Chin (1998) and finally inter-item correlations, as 
recommended by Clark and Watson (1995). They proposed a Cronbach’s alpha and 
Dillon-Goldstein’s rho of ≥ .70 and an average inter-item correlation of ≥ .15 as a cri-
terion for internal consistency.

(c)	 Discriminant Validity
	   Because this study is part of a future longitudinal study with stepped wedge design, 

the participants had received NVR training at different time points, and one group 
had not yet been trained. Known group validity is a procedure that can demonstrate 
that a questionnaire can differentiate participants into different groups, based on their 
score. In this case it was hypothesized that NVR staff who had received 9 months of 
NVR training would score higher on the RUBI-NL than staff who had received only 
6 months of training or no NVR training at all. Furthermore, it was expected that staff 
who received 6 months of NVR training would score higher than non-trained staff. To 
test this hypothesis, an ANOVA and several MANOVA’s were performed.

(d)	 Convergent Validity
	   Convergent validity is commonly tested by measuring a new questionnaire with 

a previously validated measure of the same construct. As the RUBI-NL is the first 
questionnaire to asses NVR mindset and behavior, it was decided to perform validity 
testing against the discriminative measure filled in by experts (described above). In 
order to assess convergent validity, Spearman’s correlation coefficients were used to 
correlate (1) the difference in RUBI-NL item scores between non-trained and trained 
participants and (2) the item scores on the discriminative measure filled in by NVR 
experts. We expected that stronger discriminative items (as valued by the NVR experts) 
would correlate with items with a larger difference in item score between non-trained 
and trained staff member. The differences in the RUBI-NL item scores were quanti-
fied using standardized effect sizes (SES) calculated as the difference in mean scores 
between non-trained and NVR trained subgroups divided by the pooled standard devia-
tion of the two subgroups. SES expressed as Cohen’s d of 0.2 are considered small, 
0.5 moderate, and 0.8 large (Rice and Harris 2005). The score on the discriminative 
measure filled in by NVR experts, was computed by adding up all expert scores per 
item. A moderate correlation between the difference in RUBI-NL score and the dis-
criminative score filled in by experts was hypothesized.
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Results

Expert Evaluation

According to Lynn (1986), all experts must agree on the content validity of an item 
(I-CVI of 1.00) if the panel consists of five or fewer experts. After deleting Mindset 
9, two items still received an item content validity index < 1. However, deleting those 
items did not lead to a better model fit. Fleiss Kappa was .47 and the intraclass correla-
tion coefficient was .62, which indicates a moderate interrater agreement (Koo and Li 
2016; Landis and Koch 1977).

Psychometrical Evaluation

Participant Characteristics

In order to explore whether there were differences between the three groups of employ-
ees (non-trained staff, staff after 6 months of NVR training and staff after 9 months of 
NVR training, a non-parametric Kruskal–Wallis test was used, because the data was 
non-normally distributed. Staff in the different groups did not differ significantly in age 
(χ2(2) = 4.38, p = .112) or profession (χ2 (2) = 1.44, p = .488). However, the three groups 
did differ significantly in male/female ratio χ2(2) = 14.3, p = .001 (see Table 2).

Table 2   Descriptive Statistics in non-NVR trained, staff with 6  months training and staff with 9  months 
training

N Mean age (SD) Female/male Group 
worker/staff

Non-NVR trained staff 85 33.17 (8.9) 63/22 66/19
Staff with 6 months of training 36 33.17 (8.9) 33/3 30/6
Staff with 9 months training 18 37.88 (11.0) 10/8 16/2

Table 3   Confirmatory factor 
analysis fit indices

*p < .05
ªwithout NVR mindset item 9

χ2 (df) CFI RMSEA (90% CI)

One-factor 147.09 (119)* .92 .04 (.01–.07)
Two-factor 141.89 (118) .93 .04 (.00–.06)
Five-factor 141.97 (109) .93 .04 (.00–.07)
One-factorª 112.27 (104) .97 .02 (.00–.05)
Two-factorª 109.82 (103) .98 .02 (.00–.05)
Five-factorª 99.13 (94) .98 .02 (.00–.05)
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(a)	 Construct Validity
	   A one-factor model was used as a baseline comparison against the proposed two-

factor and five-factor models. The fit indices are presented in Table 3 and show an 
adequate fit for the one-factor model. However, the Satorra-Bentler scaled Chi square 
was significant, which means that the model provided estimates that were significantly 
different from the observed data. The results further indicate that the two-factor and 
five-factor model were statistically superior to the one-factor model. However, both 
models were not satisfying with regard to the model fit (CFI should be above .95). 
Therefore, we investigated items that could be removed in order to improve model fit 
based on (a) expert evaluation, (b) modification indices, and (c) inter-item correlations. 
Item “Mindset 9” (“Colleagues should not feel alone in handling unacceptable behav-
ior in the youth <–> Professionals should be able to handle unacceptable behavior of 
the youth independently”) was the primary candidate according to these criteria, and 
it can be considered to overlap in content with other items such as “Mindset2” (“Col-
leagues should work together in handling behavioral problems in youth”). Deletion 
led to improved model fit in all three models (see Table 3). Based on these results all 
three models can be used depending on the need for specification into dimension or 
aspects. Therefore, item Mindset 9 is omitted from all the following analyses.

(b)	 Internal Consistency
	   Cronbach’s alpha’s were calculated for the total RUBI-NL and for the two- and five-

factor models separately. The internal consistency based on Cronbach’s alpha of the 16 
item RUBI-NL (after deleting item Mindset 9) was good (α = .79). Composite construct 
reliability, based on Dillon-Goldstein’s rho (ρ = .84) and the internal consistency as 
indicated by the average inter-item correlation were acceptable (r = .20). Reliability 
for the subscale Mindset was low (α = .59) based on Cronbach’s alpha, but good based 
on Dillon-Goldstein’s rho (ρ = .74) and the reliability for the subscale Behavior was 
acceptable (α = .72) to good (ρ = .81). The internal consistency as indicated by the aver-
age inter-item correlation for the subscales Mindset (r = .16) and for Behavior (r = .25) 
were both acceptable.

	   Reliability for the different NVR aspects (i.e., the five-factor model) were low, 
(α = .11, presence; α = .44, de-escalation; α = .59 relationship; α = .64 resistance and 
α = .30 support) based on Cronbach’s alpha. Composite construct reliability was good 
for de-escalation, relationship and resistance (ρ > .70) except for presence and sup-
port. The average inter-item correlation was acceptable, except for presence (r = .12). 
Because of the low reliability values we decided to turn down the evaluation of the 
five-factor model and only use the on-factor and two-factor models.

(c)	 Discriminant Validity
	   Table 4 presents the means, standard deviations, F values and the results of post hoc 

comparisons for the three groups differing in implementation stage on the total RUBI-
NL and the subscales (mindset and behavior)). A one-way ANOVA for the total scale 
and MANOVA’s for each subscale revealed significant group differences on the total 
and dimensional scales (behavior and mindset). To summarize, the results generally 
support the known groups validity of the RUBI-NL total score and the dimensional 
subscales (behavior and mindset).

(d)	 Convergent Validity
	   Results of the Spearman correlation indicated that there was a significant posi-

tive association between the RUBI-NL item and the expert discriminative item score, 
(rs = .57, p = .021).
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Discussion

The aim of the present study was to provide researchers and practitioners with a first ver-
sion of a psychometrically validated instrument to measure implementation fidelity of 
Non-violent Resistance (NVR) for use in residential settings. The Reaction to Unaccep-
table Behavior-Inventory (RUBI-NL) was constructed during expert meetings. Content 
validity was evaluated by experts who had not contributed to the development of the instru-
ment. Based on their evaluation, it was concluded that the 16-item instrument appeared 
to have good content validity and that it differentiated between NVR and other methods. 
Furthermore, construct validity was assessed using confirmatory factor analysis. After 
deletion of one item, the results indicated the two-factor model with the subscales Mind-
set and Behavior as the best model. The one- factor model met the criteria for acceptance 
as well. Additionally, the RUBI-NL seemed reliable and valid based on the high correla-
tions between the items and the moderate to good internal consistency for the one-factor 
and two–factor models, after the removal of one item. The five-factor model (with the dif-
ferent NVR aspects) seemed less reliable with regard to its internal consistency. Lastly, 
the RUBI-NL appeared to discriminate between NVR-trained staff and non-trained staff, 
in case of total NVR score, NVR Mindset and NVR Behavior. This discrimination was 
between non-trained staff and staff with 9 months of training. Staff with 9 months of NVR 
training scored significantly higher than non-trained staff. A possible explanation for the 
fact that there was almost no difference between non-trained staff and staff members with 
6 months of training could be that this method is more than a change in ways but aims at a 
change in culture, what could possibly take more time than 6 months of training.

Taken together, the results suggest that this instrument seems reliable and valid to meas-
ure compatibility and progress in implementation of the NVR method in residential set-
tings, and that it can be scored as a total score, as well as subdivided in two dimensions 
(Mindset and Behavior). This validation study was conducted with staff members in resi-
dential settings with no-, or partial implementation of the NVR method. As a whole, the 
RUBI-NL has provided evidence to be reliable for preliminary use. Further studies includ-
ing method survival follow-up to complete the validation and establish reference values 
for use in evaluation of compatibility as well as implementation progress and fidelity are 
needed.

The external NVR expert evaluations area weak point in this study. It was challenging to 
find ways to differentiate NVR from other practices, which increased the risk of achieving 

Table 4   Known-groups validity: comparisons of group means on the RUBI-NL total score and subscales

*p < .05; **p < .01; ***p < .001

Non-trained 
staff (n = 85)

6 months of 
training (n = 36)

9 months of 
training (n = 18)

F df Post hoc 
comparisons 
(p < .05)

M SD M SD M SD

1 factor model
Total 3.47 0.43 3.54 0.48 3.89 0.46 6.55** 2136 0 < 9 6 < 9
2 factor model
Mindset 3.47 0.47 3.56, 0.48 3.88 0.41 5.50** 2136 0 < 9
Behavior 3.47 0.52 3.52 0.58 3.91 0.55 5.00** 2136 0 < 9 6 < 9
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only moderate differentiating power. In addition, asking only three experts to evaluate the 
discriminative power of items, made our tests vulnerable to individual variations between 
the experts, a concern which is confirmed by only moderate inter-rater agreement between 
the external experts. The internal experts participating in the instrument development all 
agreed on the choice of items. Therefore, we chose not to exclude items based on only 
external expert evaluations. The item suggested for deletion by CFA modification indices 
and contribution to internal consistency, was also below the desired level of external expert 
evaluation. Two other items, which also scored below this level of external expert evalua-
tion, were kept in the final version because there was no other reason to remove them (e.g. 
based on CFA modification indices or contribution to internal consistency). Possibly, items 
could be changed and rearranged in a future validation process.

Lastly, the relatively small sample size of < 150 participants might have affected the 
results, as with smaller sample sizes findings are not always generalizable. As respondents 
stemmed from four different institutions and varied in gender, age and work experience, 
auteurs tried to circumvent this limitation. In a future study, sample size should be larger in 
order to draw more solid conclusions.

Conclusion

The RUBI-NL was developed to evaluate implementation of the NVR-method with 
repeated measurements during the implementation process. Knowledge on the status 
of implementation is important because lack of or incomplete implementation can lead 
to false conclusions about intervention effectiveness and type-II Errors (Dobson 2005; 
Sánchez et al. 2007).

Despite the relatively small sample size and a limited range of institutions and imple-
mentation stages, the study has documented promising psychometric qualities and discrim-
ination between trained and untrained teams, defending its use in future implementation 
and implementation research. Longitudinal research is needed to strengthen documentation 
of validity and reliability of the RUBI-NL in different settings, countries and cultures. This 
should also be extended to the final and follow-up stages of implementation. Finally, stand-
ards for interpreting scale scores should be developed.

Although further research is necessary to test and develop this promising instrument, 
it can be used to ensure implementation quality and longitudinal fidelity. The authors will 
make the RUBI free and openly available in Dutch, English, and Norwegian, only request-
ing data sharing in exchange.
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