Advances in the assessment of self-determination: internal structure of a scale

for people with intellectual disabilities aged 11 to 40

Abstract

Background. Advances in theoretical frameworks of self-determination require the
development of new assessment instruments. This study examines the dimensional structure of
a self-determination scale and analyses the factorial invariance of its measurement across age
and gender.

Method. The AUTODDIS Scale was used to assess the self-determination of 541 people with
intellectual disabilities aged from 11 to 40.

Results. Different models (correlational and hierarchical structures) of the scale were tested.
The correlational model obtained from the exploratory structural equation model (ESEM)
approach provided the best fit for the data. The results also supported measurement invariance
across youths (aged 11 to 21 years) and adults (aged 21 to 40 years) and across genders.
Conclusions. This study contributes to international research on self-determination and the
development of assessment tools in this field, offering a better understanding of this
multifaceted and complex construct. The results provide construct validity evidence regarding
a new measurement tool tested across people aged 11 to 40, using information from third
parties. However, further research is needed to explore the best ways to understand and assess

the different factors related to self-determination.
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Researchers, professionals, and families recognise the importance of promoting self-
determination in the life of any person and especially in the lives of people with disabilities
(Alvarez et al. 2019; Carter et al. 2008; Mason et al. 2004; Thoma et al. 2002; Vicente et al.
2020). The teaching of skills related to self-determination has been linked to the achievement
of desired outcomes in the school setting (Mumbardd-Adam et al. 2017; Palmer et al. 2012;
Shogren et al. 2012; Wehmeyer et al. 2011) as well as in the immediate post-school years and

adult life (Martorell et al. 2008; Shogren et al. 2015).

Attempts to understand and operationalise the construct of self-determination at an
international level date back many years, beginning with the classical functional model
(Wehmeyer 1999), which understood self-determination as ‘acting as the primary causal
agent in one’s life and making choices and decisions regarding one’s quality of life free from
undue external influence or interference’ (Wehmeyer 1996, p. 24), to the current re-
conceptualisation of this model, Causal Agency Theory (Shogren, Wehmeyer, Palmer,
Forber-Pratt et al. 2015), which is the recently proposed theoretical framework for
understanding the development of self-determination. This reconceptualisation is related to
the functional model of self-determination. In fact, autonomy, self-regulation, psychological
empowerment, and self-realisation (essential characteristics derived from previous models),
as shown below, are part of Causal Agency Theory (Shogren, Wehmeyer, Palmer, Forber-
Pratt et al. 2015).

Causal Agency Theory (Shogren, Wehmeyer, Palmer, Forber-Pratt et al. 2015)
describes the three essential characteristics of self-determined actions (volitional action,
agentic action, and action-control beliefs) and eight associated component constructs.
Volitional action is defined by self-initiation and autonomy — the components involved in
intentional and conscious decision-making based on personal preferences. Agentic action —

defined by self-direction, self-regulation, and pathways thinking — involves adjusting one’s



own actions by directing them toward the achievement of goals and overcoming obstacles as
they occur. Finally, action-control beliefs are about recognising one’s own abilities and
beliefs needed to reach goals, involving control expectancies and acting with self-realisation
and empowerment. In short, this theory holds that the promotion of these component
constructs, through supports and appropriate instructional practices, contributes to the
development of the three essential characteristics over the different life stages, particularly
during adolescence (Shogren et al. 2018a).

This re-conceptualisation of the way that self-determination is understood implies a
requirement for further research and for the development of novel assessment tools that are
aligned with the new theoretical framework. This would then allow us to strengthen our
understanding of the construct and increase the range of tools available to implement
evidence-based practices. Assessment tools allow us to measure outcomes that are essential
to make informed decisions when designing interventions for individuals and to check their
efficacy; assessed aggregated outcomes can be also used at the organisational level for
quality improvement and at the macro-system level to guide the development and
implementation of policies (Schalock 2018).

Self-determination scales are available in a number of countries. There are many
assessment tools in English language (The Minnesota Scales, Abery et al. 1995a; 1995b; The
self-Determination Assessment Battery, Hoffman et al. 2015; The American Institute for
Research Self-Determination Scale -AIR-, Wolman et al. 1994), such as The Arc’s Self-
Determination Scale (Wehmeyer and Kelchner 1995) as a self-report tool based on the
functional model. However, the available instruments in the Spanish language are a
translation of The Arc’s Self-Determination Scale (Wehmeyer et al 2006); an adaptation
based on this instrument, the ARC-INICO Self-Determination Scale (ARC-INICO Scale;

Verdugo, Vicente, Fernandez-Pulido et al. 2015; Verdugo, Vicente, Gémez et al. 2015); and



a translation and validation of the student version of the AIR ( (Mumbard6-Adam, Guardia-
Olmos and Giné, 2018).

There are currently initiatives under way to develop new tools aligned with Causal
Agency Theory. Shogren and colleagues (2018b) report on the Self-Determination Inventory
System [SDIS], which includes a version in self-report format [SDI:SR] and another to be
completed by parents and teachers [SDI:PTR]. Results suggested that the same set of items
can be used to measure self-determination using the SDI across students and teachers, but
there are low correlations between self and proxy scores (Shogren et al., 2020). The factor
structure and fit have been confirmed for the self-report version only (Shogren, Little et al.
2018) and for its translation and adaptation into Spanish (Mumbard6-Adam et al. 2018). This
inventory is designed for adolescents, but it expands the assessment to young people with and
without intellectual disability (ID). Little research has focused on showing evidence that the
existing measures are tapping into the same underlying construct. In Spain, Mumbard4-Adam
and colleagues (2018) found significant correlation between the SDI:SR and the ARC-INICO
Scale, and both shared 21.4% to 29.3% of the explained variance, confirming the relationship
between the functional theory of self-determination and the Causal Agency Theory.

Yet, there is still a need to develop new assessment instruments, given that there is a
large population for whom no validated assessment tool exists (i.e. young adults or adults
with 1D, or people for whom self-report measures are not suitable). Although there is no
doubt about the importance of promoting self-determination skills during childhood and
adolescence, it remains being important and relevant in adulthood (Palmer 2010; Wehmeyer
and Shogren 2016), specially during early adulthood, as a critical stage that involves an
essential transition process (educational, employment, and/or lifestyle). Studies conducted
with young adults and adults with disabilities after their exit from high school (Shogren,

Wehmeyer, Palmer, Rifenbark et al. 2015; Wehmeyer and Schwartz 1997; and also in Spain:



Martorell et al. 2008) show successful outcomes in the transition to adulthood; however,
there are no self-determination assessment tools available for that stage and beyond.

Equally, although self-report measures are relevant, third-party assessment scales are
also needed because this type of standardised tool provides additional data when combined
with the self-reports and is essential (as well as behavioural observation or interviews with
third parties) to assess individuals with high support needs that might not be assessed
otherwise. According to Field and colleagues (1998), an appropriate assessment should use a
variety of methods to verify assessment information, the person with disability should be
central in the process, and their relatives and support services staff can also play an important
role in providing information.

To address this gap and create a suitable assessment tool for young people and adults
with 1D, to be completed by third parties (and therefore contribute to the development of a
wide variety of methods which would also be applicable to the population for whom self-
report measures are inappropriate), a research project was conducted to develop the
AUTODDIS Scale. The development of this tool began with a Delphi study (Vicente,
Guillén, Gomez et al. 2019), with the aim of operationalising the construct of self-
determination to obtain a pool of observable items that were relevant to the target population
and that suitably represented the domains and component constructs of the current theoretical
model.

Following on from the initial development stage (Vicente, Guillén, Gomez et al.
2019) and the subsequent pilot study that was conducted (Vicente, Guillén, Fernandez et al.
2019), the first aim of the present study is to examine the dimensional structure of the scale.
To that end, the study seeks to analyse the functioning of the items, reducing the scale to an
appropriate number of reliable and representative items per subdomain, and provide

evidences of construct validity based on the internal structure of the scale through different



factorial approaches. In addition, given the target population for the scale (individuals with
ID aged between 11 and 40), this study also includes a second goal focused on examining the
factorial invariance of the scale across age and gender.

Method
Participants

Study participants were recruited through the involvement of 33 organisations for
people with ID from different regions of Spain (11 of the 17 Spanish autonomous
communities). We collected data on 541 people with ID, aged between 11 and 40 (M =26.28;
Me = 26; Mo = 24; SD = 8.28). Most were men (n =334; 61.7%). All assessments for these
people with 1D were completed by 181 professionals as external informants who had known
them for at least 4 months (range between 4 to 312 months; M = 64 months; SD =57.15) and
with whom they had frequent contact (74.8% saw them daily or several times a week; 14.3%
saw once a week or less; and 10.9% did not provide this information). The range of scales
completed per informant was between 1 and 38. Most informants completed the scale for
only one person with 1D (49.2%); 38.6% of informants assessed among two and five
participants; and 11.2% assessed more than five. Most informants were women (75.1%).
Their professional profiles were diverse and included teachers (21%), carers (20.4%),
psychologists (9.9%), occupational therapists (3.9%), directors of centres or services (2.8%),
speech therapists (2.8%), social workers (2.8%), and educators (2.8%).

The informants were asked to indicate the level of ID of the participants by giving an
estimation of their intellectual functioning and adaptive behaviour (i.e. mild, moderate,
severe, and profound) using available reports in their organisations with information about
intellectual quotients (1Q) and adaptive behaviour scales or other clinical judgments. For the
first criterion (i.e. intellectual functioning), most participants were identified as having a mild

(38.8%) or moderate (39.7%) ID; the proportion of participants with a severe or profound



level was smaller (14.2% and 5.2%, respectively). Values were missing for only 2.1% of
participants. Percentages for the second criterion (i.e. adaptive behaviour) were similar: most
participants had a mild or moderate level (33.3% and 37.9%, respectively), and a smaller
proportion had a severe (14.2%) or profound level (3.9%). Note, however, that the percentage

of missing values for this measurement reached 10.7%.

Measures

The AUTODDIS Scale is a multidimensional instrument composed of different
subscales to be completed by an external observer who knows the person with ID well (e.g.
professionals or family members). The field-test version of the scale consists of 88 items —
written in the third person — that assess the domains and subdomains of self-determination
according to the theoretical model proposed by Shogren, Wehmeyer, Palmer, Forber-Pratt
and colleagues (2015). Although this theory defines three essential characteristics and eight
associated component constructs, in the scale development process (Vicente, Guillén, Gémez
et al. 2019), one of these essential characteristics was composed of two (not three)
component constructs. The self-direction and self-regulation subdomains included items
related with identifying different pathways to navigate barriers or problems. Table 1 shows
the structure of the scale and a sample item for each subdomain. The first domain, volitional
characteristics (autonomous and volitional actions), is made up of 28 items distributed across
two subdomains: autonomy (8 items) and self-initiation (20 items). The second domain,
agentic characteristics (self-managed actions), consists of 31 items distributed across the
subdomains of self-direction (16 items) and self-regulation (15 items). Finally, the action-
control beliefs domain is made up of 29 items, structured around three subdomains: self-

realisation (6 items), control expectancies (4 items), and empowerment (19 items). The



response format for all items was a four-point Likert scale based on level of agreement (i.e.
strongly disagree, disagree, agree, and strongly agree).

- Table 1 -
This pilot version of the scale was developed using the results of a Delphi study, in which a
consensus was reached on a comprehensive pool of items (Vicente, Guillén, Gémez et al.
2019). Subsequently, Vicente, Guillén, Fernandez and colleagues (2019) conducted a pilot
study with 165 people with ID. In this study, a detailed description of the preliminary
characteristics of a pilot-version scale was provided, together with evidence of internal
consistency (Cronbach’s alphas above .95), evidence of validity based on the significant
correlations between the domains, and an external assessment of each domain subjectively

estimated by respondents (ranging from .66 to .73).

Procedure

Data gathering was carried out by contacting organisations and centres that work with
people with ID in the different autonomous communities of Spain. An email containing the
objectives of the study, as well as an invitation to participate, was sent to a large number of
potential organisations. In addition, information on the study was disseminated on the
website of the University of Salamanca’s Institute of Community Integration (INICO), which
prompted a number of organisations to express their interest in participating. A contact
person was identified within each organisation who had expressed an interest in participating,
and the research team was responsible for providing the necessary information for the
duration of the process.

Each organisation was responsible for identifying people who could be assessed as
well as the informants who would complete the assessments on their behalf. The criteria for

selecting participants were: (a) having an intellectual disability; and (b) being between 11 and



40 years old. The requirements for joining as a professional informant were: (a) being a
professional who supports a participant; (b) knowing an evaluated participant for at least 4
months; and (c) having frequent contact for at least once a month. Each informant could
assess more than one participant, provided that the requirements were satisfied. Likewise, the
organisations were responsible for collecting and looking after the informed consent
declarations before forwarding them to the research team. The preferred method for
administering the scale was online (n=476), although the traditional paper-based option
(n=65) was also offered.

The study received ethical approval from the Research Ethics Committee of the
Community of Aragon (CEICA) and complied with the principles for the development of
research as set out in the Declaration of Helsinki. Participating organisations and the research
team ensured that informed consent was collected for all participants. Personal data, such as
names and surnames, were not gathered, but anonymous identification codes were used to

ensure confidentiality and anonymity.

Data Analysis

The analyses described in the following passages were performed using Jamovi 1.2.5,
FACTOR 10.10.01 (Lorenzo-Seva and Ferrando 2006), and MPlus 7.4.

Measurement Models

To summarise the data, different factorial approaches were followed in this study, and
five different models were tested. First, three confirmatory factor analyses (CFA) were
performed with the objective of evaluating the extent to which the data collected strictly
adhered to the theoretical model presented in this study (i.e. the correlational and hierarchical
relations between the three essential characteristics and their associated component

constructs). An initial CFA model (M1) tested a structure with the seven correlated factors



(see Table 1). A second confirmatory model (M2) calculated a two-level model (a higher one
corresponding to the three domains, and a first level corresponding to the seven subdomains).
And a third confirmatory model (M3) proposed a three-level model (i.e. where a higher level
with a general factor was added to M2). A fourth model (M4) was also created with the
objective of evaluating the bi-factor nature of the construct. In that structure, a general
orthogonal factor was specified on all items in addition to the seven specific factors (also
orthogonal).

Finally, an exploratory structural equation model (ESEM; M5) with an oblique target
rotation approach was followed (Asparouhov and Muthén 2009). This type of factorial
modelling approach has a number of advantages over the more widespread CFA: (a) it is less
restricted (allowing the estimation of more parameters, not only of the main loadings, but
also of the possible cross-loadings); (b) it is more flexible (providing local measures of
parameter fit); (c) it is more robust (accurately recovering complex factor structures); and (d)
it is more versatile (used as an exploratory or a confirmatory tool; Marsh et al. 2014; Morin et
al. 2016; Garrido et al. 2018; Gonzalez-Avrias et al. 2018; Martinez-Molina and Gonzélez-
Arias 2018).

The weighted least squares and adjusted mean and variance estimator (WLSMV) was
chosen in all of these analyses (because of the ordinal data nature; Beauducel and Herzberg
2006). Goodness of fit was evaluated using the most widespread related indices along with
their assessment criteria, that is, x2, ?/df, CFI, TLI and RMSEA (Schreiber 2017).

Invariance Analysis

Taking as a reference the measurement model with the best fit indices, a set of nested
factorial structures was executed in order to analyse the possible invariance (or equivalence)
between different parameter levels (configural, strong, and strict; Meredith 1993; Millsap and

Yun-Tein 2004). These differences were tested between: (a) two age groups (<21, > 21,
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using the maximum age to remain in the education system as a cut-off point); and (b) sex
(female, male). Six nested models for each pair of groups were compared and assessed in the
following order: configural, strong, and strict (Chen 2007; Cheung and Rensvold 2002;
Marsh et al. 2010; Martinez-Molina and Arias 2018).
Results

Item and descriptive analysis for subdomains

Before modelling the AUTODDIS data with more stringent factorial approximations
(e.g. structural equation modelling or confirmatory factor analysis), basic exploratory and
reliability analyses were performed on each of the subscales (EFA based on polychoric
correlations, the unweighted least squares estimator, parallel analysis as a retention factor
criteria, oblique rotation if necessary, corrected homogeneity indices, and Cronbach’s alpha).

The pilot version of the scale had a wide number of items, because — as is
recommended — the initial number of items should be at least double that which is ultimately
considered to be part of the final version of the measurement instrument, because many of
them — for different reasons (e.g. metric, compressibility, difficulty, etc.) — will end up being
discarded (Mufiiz & Fonseca-Pedrero, 2019). Because the aim was to reduce the scale to a
manageable number of items per subdomain and to select not just the most reliable items, but
also those which best represent each content per domain, avoiding redundancy, the following
criteria were considered (Appendix A): (a) exceeding the loading cut-off criteria (i.e. the 40—
30-20 rule; Howard 2016); (b) decreasing the reliability of the scale (i.e. corrected
homogeneity indices); and (c) the research team identifying parallel items with redundant
content in other items.

An exploratory factor analysis (parallel analysis; Horn 1965) was carried out by
subdomain, checking their uni-dimensionality and factor loading magnitudes. Items that did

not fulfil the 40-30-20 rule (Howard 2016) were reviewed. The estimated values in our study
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ranged from 0.496 (i21) to 0.943 (i37). Corrected homogeneity indices (CHI) were also
calculated for the items (ranging between 0.482 and 0.871). To keep an item in the scale, a
limit of CHI < 0.300 was established (Costello and Osborne 2005); thus, none were
eliminated. Finally, 24 parallel items with redundant content were identified and eliminated
(e.9. 1075 ‘she/he expresses her/his wishes assertively’ was eliminated, while i087 ‘she/he
expresses her/his opinions assertively’ was kept).

In this way, the subscales were reduced to a total of 58 items. Table 2 shows the
univariate descriptive statistics, Pearson correlations, and a reliability indicator (Cronbach’s
alpha). At the basic descriptive level, the aggregate values of the scales have a distribution
close to zero asymmetry and kurtosis. This reduced version was used to estimate the fit of the
models tested to the data and to test the invariance across age and gender.

- Table 2 -
Estimated Models

The CFA (correlated factors at the same level or at different hierarchical levels; M1,
M2 and M3) and the bifactor structure (M4) described worse fit than the ESEM (M5; the
model that also estimated the factor cross-loadings between the dimensions). The fit indices
for models M1 to M5 are shown in Table 3. M5, which was based on ESEM analysis, offered
a good fit — the best among the proposed models (RMSEA = 0.051, CFI = 0.980, TLI =
0.974). For example, M5 compared to M1 describes a ARMSEA = -0.020, ACFI = 0.027,
ATLI = 0.023. Therefore, the rest of the analysis in this report is based on M5 (Figure 1).

- Table 3—

- Figure 1 -
ESEM M5 (see Table 4). The resulting exploratory structural model supported the main
theoretical dimensions proposed, although not all. The self-regulation and control-

expectancies factors showed low reliability indices (composite reliability for ordinal
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structures) and few items with substantive loadings (> 0.30). Although the main loadings of
the other proposed dimensions (autonomy, self-initiation, self-direction, self-realisation, and
empowerment) remained in the corresponding factors, we also found between 2 to 6 cross-
loadings per factor.

- Table 4 -

Age and Sex Invariance Analysis

Tests of configural, strong, and strict invariance were executed between two age
groups (<21, > 21) and genders (female, male). In both analyses (see Table 3), all mentioned
fit indices met the criteria for strict invariance (gender: RMSEA =.0.039; CFI = 0.987; TLI =
0.985, ARMSEA = 0.000, ACFI = 0.001, ATLI = 0.000; age: RMSEA = .0.048; CFI = 0.978;
TLI =0.976, ARMSEA = 0.005, ACFI = -0.005, ATLI = -0.005). This means that —
considering M5 with regard to the collected data — factor structure, factor loading
magnitudes, and item residual variances were equivalent between groups.

Discussion

The first goal of this study was to analyse the dimensional structure of the
AUTODDIS Scale to contribute to a better understanding of the nature of the construct of
self-determination. To this end, after eliminating redundant and/or non-reliable items
(appendix A), we examined different models (correlational and hierarchical structures) of the
cleaned version of the scale. Our results indicate that the correlational model obtained from
the ESEM approach (M5) provided the best fit for the data. The model is quite well aligned
with the proposed theoretical model (Shogren, Wehmeyer, Palmer, Forber-Pratt et al. 2015):
the final items of the scale reproduced six out of the seven components of the construct (i.e.
autonomy, self-initiation, self-direction, self-regulation, self-realisation, and empowerment

subdomains), although one of them (self-regulation) was underrepresented (i.e. only two
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items consistency loaded on a clear factor). Although this component is under-represented, its
number of items is similar to that of the SDI:SR subscales, which are composed of three
items (Shogren, Little et al. 2018). Our model did not identify the control expectancy as a
subdomain of self-determination. This could be explained by the difficulty in measuring
personal beliefs about the link between the self and one’s own goals through data obtained
from third parties. Therefore, more research is needed to delve into the differences to assess
the essential components through self-reports and reports of others. Shogren and colleagues
(2020) found a limited relationship in responses of adolescents and their teachers when
looking at the latent parameters, although they suggested that the same set of items can be
used to measure self-determination. Other studies about the validation of self-determination
instruments also found difficulties in strictly reproducing the theoretical model, and the
authors had to eliminate many items considered redundant because of their pronounced
correlated residuals (Shogren, Little et al. 2018). With the self-regulation subscale being
removed from the analysis, the model fits were found to be more satisfactory (Mumbardé-
Adam et al. 2018; Shogren, Little et al. 2018).

The second aim of our study was to examine measurement invariance by gender and
age. We were able to establish measurement invariance across youths (aged 11 to 21 years)
and adults (aged 21 to 40 years) and across gender. This is consistent with previous research
on tools developed to assess self-determination of adolescents (Shogren et al. 2014; Shogren,
Little et al. 2018; also in Spain, Mumbard6-Adam et al. 2017; Vicente et al. 2017), thereby
contributing to expanding research regarding age range. Our research confirms that both the
factorial structure and the item residual variances of the scale are equivalent for youths and
adults. Gender is one variable that is usually examined with mixed findings; Wehmeyer and
Garner (2003) found no differences in self-determination according to gender with a US-

based sample of adults, whereas Nota and colleagues (2007) and Shogren and colleagues
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(2007) found significant differences by gender, although with adolescents and not adults.
This could mean that after adolescence, self-determination status levels off and becomes
more stable over time, and that the cultural context could play an important role in age- and
gender-based findings (Vicente et al. 2017).

This study makes a significant contribution to international research on self-
determination, because previous measures have never been tested across youths and adults,
nor have they used information from third parties. Having self-determination assessment
tools specifically designed by people with ID aged 11 to 40 will allow future studies
conducted with adults in Spain to use specific tools, instead of other scales (e.g. quality of life
scales: Pascual-Garcia et al. 2014). Likewise, having standardised scales with third-party
information (such as the AUTODDIS Scale) is necessary, because this type of tool provides
additional data from diverse perspectives (Field et al. 1998), which can be combined with the
self-reports and which is essential to assess individuals with high support needs whom self-
reports are not suitable.

In conclusion, these findings provide evidence of both construct validity and
equivalence across age and gender for the AUTODDIS Scale. The findings confirm the
validity of the scale to assess the six identified self-determination components with people
with intellectual disabilities aged from 11 to 40. However, more research is needed given the
partial fit of our data to the proposed theoretical model (Shogren, Wehmeyer, Palmer, Forber-
Pratt et al. 2015). It is also important to take into account that the theoretical model has been
recently developed, and although some evidence about its validity has already been published
(Shogren, Little et al. 2018; Shogren et al., 2020; Shogren, Wehmeyer, Little et al., 2015),
there is the need for ongoing research to provide more and better evidence in different
countries (e.g. what are the mechanisms that interweave the components and essential

characteristics of the model; are all the components at the same level; is self-determination
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defined differently among stakeholders; and are there components in which the cultures
differ?)

We must take certain limitations into consideration. Despite the sample having an
adequate size and coming from diverse regions across Spain, it was limited to a convenience
sample; therefore, the results of the study cannot be directly generalised to other populations.
Further analyses are needed to develop the final version of the scale; specifically, in order to
provide new reliability and external validity evidence and guarantee that different informants
give consistent estimates of the same phenomenon, inter-rater reliability must be analysed by
using those cases where it was possible to collected data from a relative as a second
informant (19.41%). The relationship with other conceptually related constructs must also be
examined. Likewise, future research is needed to check the factorial model (after excluding
the control expectancy subscale), as well as to potentially improve the instrument by
including new items to evaluate the control expectancy and self-regulation subscales and
again explore factorial models and hierarchical structures.

The greatest challenge for practitioners is to continue to evolve and make changes in
practices that enhance peoples’ lives by creating environments that facilitate growth and
development (Schalock 2018). Assessment tools provide necessary ongoing feedback in
order to adapt and implement individual supports and practices, determine their effectiveness,
and identify issues to be improved. Therefore, there is a need for further research which
explores the best ways to understand and assess the complex and multifaceted construct of
self-determination. New assessment tools, designed to assess the diverse personal and
environmental factors related to self-determination across the life span (i.e. for children,
adolescents, young adults, adults, and the elderly) and focus on general and specific
populations (i.e. people with and without intellectual disability, people with autism spectrum

disorder, and people with extensive support needs) are still required.

16



References

Abery, B.H., Stancliffe, R.J., Smith, J., McGrew, K., & Eggebeen, A. (1995a). Minnesota
Opportunities and Exercise of Self-Determination Scale - Adult Edition. Minneapolis:
University of Minnesota, Institute on Community Integration.

Abery, B.H., Stancliffe, R. J., Smith, J., McGrew, K., & Eggebeen, A. (1995b). Minnesota
Self-determination Skills, Attitudes, and Knowledge Evaluation Scale -Adult Edition.
Minneapolis: University of Minnesota, Institute on Community Integration.

Alvarez, 1., Vela, V., Spencer, H., Gonzélez, F., & Arriagada, R. (2019). Adultos chilenos
con discapacidad intelectual: creencias, actitudes y percepciones parentales sobre su
autodeterminacion. Siglo Cero, 50(2), 51-72. doi: 10.14201/scer020195025172

Asparouhov, T., & Muthén, B. (2009). Exploratory structural equation modeling. Structural
Equation Modeling: A Multidisciplinary Journal, 16, 397-438. doi:
10.1080/10705510903008204.

Beauducel, A., & Herzberg, P. Y. (2006). On the performance of maximum likelihood versus
means and variance adjusted weighted least squares estimation in CFA. Structural
Equation Modeling, 13, 186-203. doi: 10.1207/s15328007sem1302_2.

Carter, E. W., Lane, K. L., Pierson, M. R., & Stang, K. K. (2008). Promoting self-
determination for transition-age youth: Views of high school general and special
educators. Exceptional Children, 75(1), 55-70. doi: 10.1177/001440290807500103

Chen, F. (2007). Sensitivity of goodness of fit indices to lack of measurement invariance.
Structural Equation Modeling, 14:464-504. DOI: 10.1080/10705510701301834.

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing
measurement invariance. Structural Equation Modeling, 9:233-255. doi:

10.1207/5S15328007SEMO0902_5.

17



Field, S., Martin, J., Miller, R., Ward, M., & Wehmeyer, M. (1998). A Practical Guide for
Teaching Self-Determination. Reston: Council for Exceptional Children, CEC
Publications

Garrido, L. E., Barrada, J. R., Aguasvivas, J. A., Martinez-Molina, A., Arias, V. B., Golino,
H., Legaz, E., Ferris, G., & Rojo-Moreno, L. (2018). Is small still beautiful for the
strengths and difficulties questionnaire? Novel findings using exploratory structural
equation modeling. Assessment. Advance online publication doi:
10.1177/1073191118780461.

Gonzalez-Arias, M., Martinez-Molina, A., Galdames, S., & UrzUa, A. (2018). Psychometric
properties of the 20-item Toronto Alexithymia Scale in the Chilean
population. Frontiers in psychology, 9, 963. doi: 10.3389/fpsyg.2018.00963.

Hoffman, A., Field, S., & Sawilowsky, S. (2015). Self-determination assessment-internet
(SDAi) User’s manual. Trinity, Florida: Early Education Group.

Howard, M.C. (2016) A Review of Exploratory Factor Analysis Decisions and Overview of
Current Practices: What We Are Doing and How Can We Improve? International
Journal of Human—Computer Interaction, 32(1), 51-62. doi:
10.1080/10447318.2015.1087664

Lorenzo-Seva, U. y Ferrando, P. J. (2006). FACTOR: a computer program to fit the
exploratory Factor Analysis model. Behavioral Research Methods, Instruments &
Computers, 38(1), 88-91. doi: 10.3758/BF03192753

Marsh, H. W., Scalas, L. F., & Nagengast, B. (2010). Longitudinal tests of competing factor
structures for the Rosenberg Self-Esteem Scale: Traits, ephemeral artifacts, and stable
response styles. Psychological Assessment, 22, 366-381. doi: 10.1037/a0019225.

Martinez-Molina, A., & Arias, V. B. (2018). Balanced and positively worded personality

short-forms: Mini-IPIP validity and cross-cultural invariance. PeerJ, 6, e5542. doi:

18



10.7717/peerj.5542

Martorell, A., Gutierrez-Recacha, P., Pereda, A., & Ayuso-Mateos, J. L. (2008). Identification
of personal factors that determine work outcome for adults with intellectual disability.
Journal of Intellectual Disability Research, 52(12), 1091-1101. doi:10.1111/j.1365-
2788.2008.01098.x

Mason, C., Field, S., & Sawilowsky, S. (2004). Implementation of self-determination
activities and student participation in IEPs. Exceptional Children, 70(4), 441-451. doi:
10.1177/001440290407000404

Mumbardd-Adam, C., Guardia-Olmos, J., Giné, C., Shogren, K. A., & Vicente, E. (2018).
Psychometric Properties of the Spanish Version of the Self-Determination Inventory
Student Self-Report: A Structural Equation Modeling Approach. American Journal on
Intellectual and Developmental Disabilities, 123(6), 545-557. doi: 10.1352/1944-7558-
123.6.545

Mumbard6-Adam, C., Shogren, K. A., Guardia-olmos, J., & Giné, C. (2017). Contextual
predictors of self-determined actions in students with and without intellectual disability.
Psychology in the Schools, 54(2), 183-195. doi: 10.1002/pits.21987

Mumbardd-Adam, C., Guardia-Olmos, J., & Giné, C. (2018). Assessing self-determination in
youth with and without disabilities: The Spanish version of the AIR self-determination
scale. Psicothema, 30(2), 238-243. doi: 10.7334/psicothema2017.349

Mumbard6-Adam, C., Vicente, E., Giné, C., Guardia-Olmos, J., Raley, S. K., & Verdugo, M.
A. 2017). Promoviendo la autodeterminacion en el aula: el modelo de ensefianza y
aprendizaje de la autodeterminacion. Siglo Cero, 48(2), 41-59. doi:
10.14201/scer020174824159

Morin, A. J., Arens, A. K., & Marsh, H. W. (2016). A bifactor exploratory structural equation

modeling framework for the identification of distinct sources of construct-relevant

19



psychometric multidimensionality. Structural Equation Modeling: A
Multidisciplinary Journal, 23, 116-139. doi: 10.1080/10705511.2014.961800.

Mufiz, J., & Fonseca-Pedrero, E. (2019). Diez pasos para la construccién de un test.
Psicothema, 31(1), 7-16. doi: 10.7334/psicothema2018.291

Muthén L. K, & Muthén B. O. (2014). Mplus 7.2. Los Angeles: Muthén and Muthén.

Nota, L., Ferrari, L., Soresi, S., & Wehmeyer, M. L. (2007). Self-determination, social
abilities, and the quality of life of people with intellectual disabilities. Journal of
Intellectual Disability Research, 51(11), 850-865. doi: 10.1111/j.1365-
2788.2006.00939.x

Palmer, S.B. (2010). Self-Determination: A Life-Span Perspective. Focus on Exceptional
Children, 42(6), 1-16.

Palmer, S. B., Wehmeyer, M. L., Shogren, K., Williams-Diehm, K., & Soukup, J. (2012). An
evaluation of the Beyond High School model on the self-determination of students with
intellectual disability. Career Development and Transition for Exceptional Individuals,
35(2), 76-84. doi: 10.1177/0885728811432165

Pascual-Garcia, D. M., Garrido-Fernandez, M., & Antequera-Jurado, R. (2014).
Autodeterminacion y calidad de vida: un programa para la mejora de personas adultas
con discapacidad intelectual. Psicologia educativa, 20(1), 33-38. doi:
10.1016/j.pse.2014.05.004

Schreiber, J. B. (2017). Update to core reporting practices in structural equation

modeling. Research in Social and Administrative Pharmacy, 13, 634-643. doi:
10.1016/j.sapharm.2016.06.006.

Schalock, R. L. (2018). Seis ideas que estan cambiando el campo de las discapacidades
intelectuales y del desarrollo en todo el mundo. Siglo cero, 49(1), 7-19. doi:

10.14201/scer020184912133

20



Shogren, K. A., Anderson, M. H., Raley, S. K., & Hagiwara, M. (2020). Exploring the
relationship between student and teacher/proxy-respondent scores on the Self-
Determination Inventory. Exceptionality, 1-14. Advance online publication. doi:
10.1080/09362835.2020.1729764

Shogren, K. A., Kennedy, W., Dowsett, C., Garnier Villarreal, M., & Little, T. D. (2014).
Exploring essential characteristics of self-determination for diverse students using data
from NLTS2. Career Development and Transition for Exceptional Individuals, 37,
168-176. doi:10.1177/2165143413486927

Shogren, K. A., Little, T. D., Grandfield, E., Raley, S., Wehmeyer, M. L., Lang, K. M., &
Shaw, L. A. (2018). The Self-Determination Inventory—Student Report: Confirming the
Factor Structure of a New Measure. Assessment for Effective Intervention. Advance
online publication. doi: 10.1177/1534508418788168.

Shogren, K.A., Palmer, S.B., Wehmeyer, M.L., Williams-Diehm, K. y Little, T.D. (2012).
Effect of intervention with the Self-Determined Learning Model of instruction on
access and goal attainment. Remedial and Special Education, 33(5), 320-330. doi:
10.1177/0741932511410072.

Shogren, K. A., Shaw, L. A., Raley, S. K., & Wehmeyer, M. L. (2018a). Exploring the Effect
of Disability, Race-Ethnicity, and Socioeconomic Status on Scores on the Self-
Determination Inventory: Student Report. Exceptional Children, 85(1), 10-27. doi:
10.1177/0014402918782150

Shogren, K. A,, Shaw, L. A., Raley, S. K., & Wehmeyer, M. L. (2018b). The impact of
personal characteristics on scores on the Self-Determination Inventory: Student report
in adolescents with and without disabilities. Psychology in the Schools, 55(9), 1013-
1026. doi: 10.1002/pits.22174

Shogren, K. A., Wehmeyer, M. L., Little, T. D., Forber-Pratt, A. J., Palmer, S. B., & Seo, H.

21



(2015). Preliminary validity and reliability of scores on the Self-Determination
Inventory-Student Report Version. Career for Development and Transition for
Exceptional Individuals, 50(3), 251-263. doi: 10.1177/2165143415594335

Shogren, K. A., Wehmeyer, M. L., Palmer, S. B., Forber-Pratt, A. J., Little, T. J., & Lopez, S.
(2015). Causal agency theory: reconceptualizing a functional model of self-
determination. Education and Training in Autism and Developmental Disabilities,
50(3), 251-263.

Shogren, K. A., Wehmeyer, M. L., Palmer, S. B., Soukup, J. H., Little, T., Garner, N., &
Lawrence, M. (2007). Examining individual and ecological predictors of self-
determination of students with disability. Exceptional Children, 73(4), 488-510. doi:
10.1177/001440290707300406

Shogren, K. A., Wehmeyer, M. L., Palmer, S. B., Rifenbark, G., & Little, T. (2015).
Relationships between self-determination and postschool outcomes for youth with
disabilities. Journal of Special Education, 48(4), 256-267.
doi:10.1177/0022466913489733

The jamovi project (2020). jamovi (Version 1.2) [Computer Software]. Retrieved from

https://www.jamovi.org

Thoma, C. A., Nathanson, R., Baker, S. R., & Tamura, R. (2002). Self-determination: What
do special educators know and where do they learn it? Remedial and Special
Education, 23(4), 242-247.

Verdugo, M. A., Vicente, E., Fernandez-Pulido, R., Gémez-Vela, M., Wehmeyer, M. L., &
Guillén, V. M. (2015). A psychometric evaluation of the ARC-INICO Self-
Determination Scale for adolescents with intellectual disabilities. International Journal
of Clinical and Health Psychology, 15(2), 149-159.

Verdugo, M. A., Vicente, E., Gomez-Vela, M., Fernandez, R., Wehmeyer, M. L., Badia, M.,

22


https://www.jamovi.org/

Gonzélez-Gil, F., & Calvo, M. I. (2015). Escala ARC-INICO de Evaluacion de la
Autodeterminacion: Manual de aplicacion y correccion. Salamanca: INICO.
Vicente, E., Coma, T., Mumbardé-Adam, C., & Simon, D. (2020). Self-determination and
people with intellectual disability: A construct analysis from a professional
perspective. International Journal of Disability, Development and Education. doi:
10.1080/1034912X.2020.1735625
Vicente, E. V., Guillén, V. M., Fernandez-Pulido, R., Bravo, M. A., & Vived, E. (2019).
Avanzando en la evaluacion de la Autodeterminacion: disefio de la Escala AUTODDIS.
Aula Abierta, 48(3), 301-310. doi: 10.17811/rifie.48.3.2019.301-310

Vicente, E., Guillén, V. M., Gémez, L. E., Ibafiez, A., & Sanchez, S. (2019). What do
stakeholders understand by self-determination? Consensus for its evaluation. Journal of
Applied Research in Intellectual Disabilities, 32(1), 206-218. doi: 10.1111/jar.12523

Vicente, E., Verdugo, M. A., Gmez-Vela, M., Fernandez-Pulido, R., Wehmeyer, M. L., &
Guillén, V. M. (2019). Personal characteristics and school contextual variables
associated with student self-determination in Spanish context. Journal of Intellectual &

Developmental Disability, 44(1), 23-34. doi: 10.3109/13668250.2017.1310828

Wehmeyer, M. L. (1996). Self-determination as an educational outcome: Why is it important
to children, youth and adults with disabilities? In D. J. Sands & M. L. Wehmeyer
(Eds.), Self-determination across the life span: Independence and choice for people

with disabilities (pp. 17-36). Baltimore, MD: Brookes.

Wehmeyer, M. L. (1999). A functional model of self-determination: Describing development
and implementing instruction. Focus on Autism and Other Developmental Disabilities,

14(1), 53-61. doi:10.1177/108835769901400107

Wehmeyer, M. L., & Garner, N. W. (2003). The impact of personal characteristics of people

with intellectual and developmental disability on self-determination and autonomous

23



functioning. Journal of Applied Research in Intellectual Disabilities, 16(4), 255-265.

doi:10.1046/j.1468-3148.2003.00161.x

Wehmeyer, M. L., & Kelchner, K. (1995). The Arc's self-determination scale. Silver Springs,

MD: The Arc of the United States.

Wehmeyer, M. L., Palmer, S. B., Lee, Y., Williams-Diehm, K., & Shogren, K. A. (2011). A
randomized-trial evaluation of the effect of whose future is it anyway? On self-
determination. Career Development and Transition for Exceptional Individuals, 34(1),

45-56. doi: 10.1177/0885728810383559

Wehmeyer, M. L., Peralta, F., Zulueta, A., Gonzélez Torres, M. C., & Sobrino, A. (2006).
Escala de autodeterminacion personal ARC Instrumento de valoracién y guia de

aplicacion: Manual Técnico de la adaptacion espafiola. Madrid: CEPE.

Wehmeyer, M., & Schwartz, M. (1997). Self-determination and positive adult outcomes: A
follow-up study of youth with mental retardation or learning disabilities. Exceptional

children, 63(2), 245-255. doi.org/10.1177/001440299706300207

Wehmeyer, M. L., & Shogren, K. A. (2016). Self-determination and choice. In N. N. Singh
(Eds.). Handbook of evidence-based practices in intellectual and developmental

disabilities (pp. 561-584). Springer, Cham.

Wolman, J. M., Campeau, P. L., DuBois, P. A., Mithaug, D. E. y Stolarski, V. S. (1994). AIR
Self-Determination Scale and User Guide. Palo Alto, CA: American Institutes for

Research.

24



Table 1. Structure of the scale according to Causal Agency Theory (Shogren et al. 2015)

Domains Subdomains Sample item (Spanish; English)
Volitional Action  Autonomy Cuida su imagen personal; She/he takes care of her/his appearance.
Self-Initiation Escoge con quién pasa su tiempo libre; She/he chooses who to spend
her/his free time with.
Agentic Action Self-Direction Se plantea metas y objetivos en la vida; She/he sets goals and
objectives in life.
Self-Regulation Ajusta sus acciones a los cambios de planes; She/he adjusts her/his
actions when plans change.
Action-Control Self-Realisation Sabe cudles son las cosas que hace mejor; She/he knows what things
Beliefs she/he does best.

Control Expectancies Persiste en sus objetivos a pesar de los fracasos; She/he perseveres
with her/his objectives despite setbacks.

Empowerment Pide tener mas oportunidades para hacer cosas nuevas; She/he asks for
more opportunities to do new things.

Note. Some items are shown in their original Spanish version; the English translations are shown in italics.
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Table 2. Descriptive reliability, correlation and internal consistency

AUT SIN SDI SRE REA CEX EMP
SIN .840
SDI 773 871
SRE 182 .830 .867
REA 734 792 771 .808
CEX .709 .763 778 .836 .796
EMP 769 .865 .842 .862 .798 .807
i 8 11 9 9 6 4 11
n 541 541 541 541 541 541 541
M 2.62 2.58 2.12 2.37 2.64 2.48 2.47
SD 0.78 0.71 0.70 0.65 0.61 0.66 0.71
Min 1 1 1 1 1 1 1
Max 4 4 4 4 4 4 4
Sk -0.48 -0.37 0.02 -0.40 -0.62 -0.39 -0.50
Ku -0.39 -0.24 -0.39 -0.11 0.75 0.03 -0.20
a .925 .939 .950 925 .909 .828 .960

Note. AUT = Autonomy; SIN = Self-Initiation; SDI = Self-Direction; SRE = Self-Regulation; REA = Self-
Realisation; CEX = Control Expectancies; EMP = Empowerment; i = number of items in the scale; n = number
of participants; a = Cronbach's a. All Pearson’s correlations were p < 0.001.
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Table 3. Fit indices of the estimated models

Model Structure Analysis  y2  df y2/df CFI TLI RMSEA ARMSEA ACFI ATLI Ay2/df
= M1  Correlated factors CFA 5817 1574 3.70 .953 951 .071
£ M2 HigherOrder, 2 levels CFA 5939 1588 3.74 .952 .950 .071
5 M3 Higher-Order, 3 levels CFA 5870 1585 3.70 .953 951 .071
§ M4 Independent factors ~ Bi—factor 5495 1538 3.57 .956 .953 .069
= M5  Correlated factors ESEM 3042 1268 2.43 .980 .974 .051
Gender Female, male
M5  Configural ESEM 4055 2536 1.60 .984 979  .047
8 M5 Strong ESEM 4263 3002 1.42 .986 .985 .039 .008 .002 .006 -.18
_§ M5  Strict ESEM 4302 3060 1.41 .987 .985 .039 .000 .001 .000 -.19
S Age <21,221
S M5  Configural ESEM 4018 2536 1.58 .983 .978  .047
M5 Sstrong ESEM 4540 3006 1.51 .983 .981 .043 —-.004 .000 .003 -.07
M5  Strict ESEM 4989 3064 1.63 .978 .976 .048 005 —.005 —.005 .04

Note. RMSEA = Root Mean Square Error of Approximation; CFl = Comparative Fit Index; TLI =

Tucker—Lewis Index; ESEM = Exploratory Structural Equation Model; Bold measurement and invariance
models showed the best test results.
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Table 4. Factor loadings, correlations and reliability of M5 (ESEM)

AUT

SIN

SDI

SRE REA CEX EMP

AUT 1
AUT 2
AUT 3
AUT 4
AUT 5
AUT 6
AUT 7
AUT 8
SIN_1
SIN_2
SIN_3
SIN_4
SIN_5
SIN_6
SIN 7
SIN_8
SIN_9
SIN_10
SIN_11
SDI_1
SDI_2
SDI_3
SDI_4
SDI5
SDI_6
SDI_7
SDI_8
SDI_9
SRE_1
SRE_2
SRE_3
SRE_4
SRE_5
SRE_6
SRE_7
SRE_8
SRE_9
REA_1
REA_2
REA_3
REA_4
REA_5
REA_6
CEX_1
CEX 2
CEX_3
CEX 4
EMP_1
EMP 2
EMP_3
EMP_4
EMP 5
EMP_6
EMP_7
EMP_8
EMP_9
EMP_10
EMP 11

124
726
.824
.932
.963
461
490
.332

.336

.385

CR

.884

.869

SIN
SDI
SRE
REA
CEX
EMP

462
.606
426
.607
.218
.680

.387
214
438
.116
459

452
.554
126
.634

493
.206
464

274
.657

.228

Note. AUT = Autonomy; SIN = Self-Initiation; SDI = Self-Direction; SRE = Self-Regulation; REA = Self-

Realisation; CEX = Control Expectancies; EMP = Empowerment; Loadings > .30 and p < .01 are shown; Main

loadings are in bold; Factor correlations p < .01 are in bold.
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