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Abstract— The study was based on the Self-Determination
Theory (SDT) and examined the validity and reliability of the
Basic Psychological Needs in Exercise Scale (BPN-ES)[27] of
individuals with Intellectual Disabilities (ID) from Greece,
Cyprus and Portugal. The participants were 152 adolescents
and adults with ID, 72 females and 80 males, with high (N = 92),
moderate (N = 22) or low functionality (N = 38), aging 16 to 51
years old, attending daily centers in Greece (N = 100), Portugal
(N = 20) and Cyprus (N = 32). Data was collected from a
psychologist and a coach, both employed at the respective daily
centers. The statistical analyses revealed sufficient predictive
validity evidence through the intercorrelations of the BPN-ES
(autonomy, competence and relatedness) with the Pictorial
Motivation Scale (intrinsic motivation — IM, self-determined
extrinsic motivation — SDEM, non-self-determined extrinsic
motivation — NSDEM, and amotivation — AM). Further,
significant differences were found among individuals who
differed according to functionality with respect to autonomy
and competence (construct validity evidence). The BPN-ES
Cronbach alpha indexes (.703 to .709) and the Intraclass
coefficients (689 to .831) provided sufficient internal
consistency and  test retest reliability evidence. The present
findings supported the BPN-ES psychometrics for individuals
with ID and are discussed accordingly. Certain limitations
however, such as co morbidities, sampling methods, established
golden standard, blind assessments and ethnic backgrounds do
not allow generalization without caution. Future researchers
may overcome these limitations and establish a solid motivation
measure across Europe, based on the SDT, for individuals with
ID.
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. INTRODUCTION

Participation in regular exercise and physical activity (PA)
among individuals with a disability is generally lower than
that of their counterparts without a disability [1][2][3]. It is
estimated that only 23% of individuals with disabilities in the
USA engage in regular PA (20-30 minute daily) [4] and major
reasons may be the exhibited barriers and their low
motivation to participate [5].

With respect to individuals with intellectual disabilities
(ID), researchers [6] claimed that their involvement in regular
exercise and PA is less compared to their non disabled
counterparts. Low engagement in PA is associated with
obesity, cardiovascular and metabolic diseases [7], low
muscle strength and endurance, and low exercise heart rate
[8]. Further, females, at an older age, with more severe ID are
at a higher risk for physical inactivity, obesity, cardiovascular
and metabolic diseases [7]. Skowronski et al (2009) indicated
that certain variables (e.g. strength, speed, flexibility,
balance) may distinguish individuals with ID who differ
according to gender, age and disability status (mild,
moderate, severe) [9] while Phillips and Holland (2011)
supported that the involvement in exercise and PA decreases
in more severe levels of ID [10]. Individuals with ID and
higher intellectual ability have, in general, fewer restrictions,
less need for supervision, and more independence and
motivation to exercise and be physically fit [10][11]. On the
other hand, individuals with lower ability and more severe ID
have the tendency to be more sedentary [12].

Exploring the barriers to involvement in recreation and PA
may support the development of respective interventions
designed to promote health and overall well-being in ID
populations. Researchers claimed that fundamental reasons
for the low involvement and physical activity levels of people
with ID may be overprotection, inaccessible facilities and
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lack of opportunities [2][13], while others [6][14] argue that
their well being is influenced from their personality,
intelligence and general motivation to engage in daily
activities. Edmond, Pelletier and Joussemet (2017) stated that
motivation plays an important role for overcoming passivity
and engagement in several activities [15] while Frielink et al.
(2017) stated that ID populations are less motivated and more
passive in several aspects of their lives than non-disabled
counterparts [16]. Whilst it is important not to ignore the
environmental barriers that may influence PA levels in ID
populations, it is thus possible that research exploring
motivational processes in ID populations will enhance
understanding and lead to the development of interventions
designed to enhance their PA levels.

The Self-Determination Theory (SDT) [17][18] is a
universal motivation theory that offers a potential framework
for understanding low levels of physical activity in ID
populations. There are four key SDT propositions guiding
human action and functioning, all of which have been
supported by research evidence across a variety of life
domains (e.g. sport, education, employment) and populations
(e.g. cultures, disabilities). The first proposition suggests that
individuals differ in the reasons why they invest effort, persist
and/or withdraw from several activities. Individuals who are
more self-determined (or autonomous) engage in an activity
because of the enjoyment and pleasure they derive from the
activity (intrinsic motivation), perceive the activity to be part
of their identity (integrated regulation), or value the activity
for the benefits it brings (identified regulation). On the other
hand, individuals who are non-self-determined participate in
activities because of external rewards, inducements or
coercion (extrinsic motivation), to avoid negative emotions
(e.g. shame) associated with not doing the activity
(introjected regulation). The second proposition suggests that
individuals lie on a continuum from self-determined
(autonomous) to non-self-determined (controlled) motivation
and finally to amotivation [19]. More self-determined forms
of motivation are associated with increased effort,
persistence, skill development, lower anxiety, better
performance [20] and enhanced psychological health and
well-being [21]. The third proposition introduces the three
major determinants of the self-determined form of
motivation.  According to  researchers  [19][22],
self-determined motivation for a certain activity is
determined by the satisfaction of three basic human needs: a)
autonomy (need to feel in control of our choices), b)
competence (need to feel we are good at an activity and
accomplish challenges) and c) relatedness (need to feel
connected and experience a sense of sharing to others. The
fourth and final proposition claims that social environments,
and the individuals managing these environments, exert an
important influence on whether needs are thwarted or met
[19]. In exercise and sports, for example, the coaches may
involve their athletes in the decision making roles, offer
strategies for self-improvement (autonomy), provide
performance and task-related feedback (competence) and
develop social, task-related relationships in a positive
team-climate environment (relatedness) [22].

With respect to individuals with ID, previous researchers
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have successfully applied SDT across several domains,
including recreation, leisure, sport and physical activity (PA).
Edmond Pelletier and Joussemet (2017) provided the first
evidence that autonomy supported leisure interventions could
be effective in enhancing self-determined motivation in
individuals diagnosed with ID [15]. The researchers
concluded that these interventions may exert positive and
meaningful changes even after a single session [15]. Farrell,
Crocker, McDonough and Sedgwick (2004) examined
Special Olympians’ perceptions of motivation and found
support for the role of autonomy, competence and relatedness
in determining motivation [6]. Participants claimed that
relatedness was the central determinant of motivation and
reported that they felt especially motivated when receiving
social support and encouragement from coaches, teammates
and parents. The researchers concluded that relatedness may
be particularly important for individuals with ID due to
impoverished friendship networks [6]. Goodwin et al.
(2006)[23] examined the decision making experiences of the
parents of athletes with ID in the Special Olympics [23]. The
researchers claimed that long-term involvement in sports is
associated with intrinsic motivation, independence, perceived
competence, goal-setting and self-awareness. Goodwin et al
claimed that the parental role is essential in the development
of self-determined behaviors of their children with
developmental disabilities in sports [23]. The researchers
found that parents were eager for their children to participate
in teams with coaches building bonds and relationships with
their team members. Further, the anxiety-free environment
was important and the parents gave credit to instructors and
environments that provide peer interactions, increase
independence and clear expectations for meaningful motor
skill development [23]. Rossow-Kimball and Goodwin
(2009) examined the leisure experiences of women with ID
living in residential group homes [24]. The researchers
claimed that choice making (such as in leisure activities) is
essential to reach self-determination and found that the
experience of leisure was different in each home setting,
mainly due to the staff involved and the choices they provided
to the women with ID. In one of the group homes for
example, the leisure time was directional and supervised,
while independent leisure was encouraged only in the second
home where staff members encouraged personal choice,
autonomy, decision making and spontaneity [24]. Finally,
Hutzler, et al. [8] examined the sport motivation and goal
perspectives of Special Olympic athletes and athletes without
disabilities. The researchers found that the athletes with ID
scored higher in the majority of the motivational scales
compared to their non ID counterparts. Further, the external
motivation of the ID group increased across time while the
opposite was observed in the non ID group. Hutzler et al. [8]
concluded that these differences may be considered by
practitioners in the field who are planning training and
competitions for individuals with ID.

Whilst research does seem to testify to the relevance of
SDT principles in ID populations, a fuller examination of the
theory’s relevance to explaining physical activity levels is
dependent on the development of validated measures of its
central constructs (i.e., forms of motivation and basic need
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satisfaction). A variety of scales have been used to assess
basic SDT elements in general populations. The validity and
reliability of these scales have been examined in several
countries (e.g. Canada, USA, UK, Italy, Greece, Spain,
France, Netherlands, New Zealand) and samples (e.g.
athletes, elderly, university students, elementary and high
school students, exercisers) so far and appeared in the
literature as Interpersonal Support in Physical Activity
Consultations Observational Tool - ISPACOT [25],
Perceived Locus of Causality Scale - PLOC [26], Basic
Psychological Needs in Exercise Scale - BPN - ES and Basic
Psychological Needs in Physical Education - BPN — PE
[27][28] Psychological Need Satisfaction in Exercise Scale -
PNSE [29] Perceived Autonomy Support Scale for Exercise
Settings - PASSES [30], Sport Motivation Scale — SMS [31],
Behavioral Regulation in Exercise Questionnaire — BREQ
[32], Fitness Actions and Dispositions Questionnaire - FADQ
[33], and Self Regulation Questionnaire — SRQ [34]. Further,
they have been used to assess individuals with a variety of
disabilities, such as physical disabilities [35][36][37][38][39]
learning disabilities [40], autism spectrum disorder - ASD
[41][42] and intellectual disabilities - ID [16][43][44][45].
Our literature review suggested that the validity and
reliability of the scales used to examine the SDT upon
individuals with ID has received limited research attention so
far [14][16][44][46][47][48]. Reid et al [47] developed and
validated the Pictorial Motivation Scale (PMS) to evaluate
motivation toward sport and physical activity of individuals
with ID in Canada. The PMS Scale assesses contextual
motivation toward sport and physical activity in 16 items,
presented in a 3 - point pictorial form (‘like me’, somewhat
like me’, not like me’), under four factors named intrinsic
motivation, self-determined extrinsic motivation,
non-self-determined extrinsic motivation and amotivation.
The researchers claimed that the PMS was the only
multidimensional pictorial type scale so far to record the
intrinsic and extrinsic motivation of individuals with 1D in
the sport and physical activity contexts [47]. Sajute [48]
developed the Lithuanian version of the Sport Motivation
Scale — SMS for individuals with ID. The Lithuanian SMS
consisted from 16 items, rated on a 3 — point pictorial scale,
under the subscales of intrinsic motivation, extrinsic
motivation and amotivation. Sajute [48] claimed that the
3-point pictorial form, ranging from not true (1) to true (3),
was adopted to assist the participants to understand the
statements and the respective responses. Sexton et al [44]
examined the concurrent validity of emotional well-being and
self-determination scales for adults with and without ID in
Ireland. The researchers found weak concurrent validity
evidence between self-determination and well-being
measures and concluded that specific instruments, valid and
feasible to use, are required to examine and compare
individuals with and without ID [44]. Frielink et al [16]
examined the universality of the extrinsic motivation
subtypes, in adults with mild and borderline ID in the
Netherlands. Specifically, they examined the extent to which
Deci and Ryan’s [49] extrinsic motivation type continuum are
experienced from individuals with ID. The researchers stated
that the analyses supported their hypothesis, provided the
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basis for using the self-determination principles in samples of
individuals with ID, but claimed that more research is
required to present construct validity evidence and improve
the reliability of the measures employed [16]. Frielink et al.
[46] examined the satisfaction of basic needs among
individuals with ID living with residential daily support. The
researchers found an adequate fit for the tested model and
stated that the psychological needs for autonomy, relatedness,
and competence are important, interrelated concepts for
people with ID with borderline and mild 1D [46]. Finally,
Katz and Cohen [14] examined the validity evidence of the
relative autonomous motivation instrument, in Israeli
students with impaired cognitive abilities [14]. The
researchers stated that the intercorrelations among the
respective variables (relative, autonomous and controlled
motivation) supported the predictive validity but claimed that
the validity of the instrument should be assessed against other
instruments to avoid the questionable validity problems of
self-report questionnaires [14].

Summarizing our literature review, it appears that SDT and
the scales used to examine it’s different constructs
(motivation levels and basic needs) have been examined from
several researchers, across a variety of domains and
populations in the past. The research evidence however is
limited with regards to measures of basic needs satisfaction
for use with individuals with ID. The present study, therefore,
was designed to provide validity and reliability evidence for
the Basic Psychological Needs in Exercise Scale (BPN — ES)
[27][28] in a sample of individuals with ID, from three
separate European countries (Greece, Cyprus and Portugal).
Based on our literature review and published guidelines
[50][51][52] we anticipated sufficient predictive validity,
construct validity and reliability evidence (test retest and
internal consistency). For the purposes of the present study,
predictive validity referred to the association between test
scores (BPN — ES) and the established criterion (PMS) and
construct validity referred to group differences [50]. Test
retest referred to the consistency of a measurement across
time [53] and internal consistency to the reliability of a scale
according to the degree of associations within the respective
items [54]. Specifically, we anticipated that the BSN — ES
factors would: a) correlate with the PMS factors of Reid et al
[55] (predictive validity) such that positive associations
should emerge between the three basic needs and
self-determined motivation and negative associations should
emerge between the basic needs and non-self-determined
forms of motivation and with amotivation, b) distinguish 1D
athletes with high, moderate and low functionality (construct
validity) and c¢) exhibit appropriate Cronbach alpha and
Intraclass reliability coefficients.

Il. METHOD

Participants

A purposive sampling design was introduced in the present
study. The participants were adolescents and adults
diagnosed with intellectual disability (ID) in their respective
countries and were receiving residential day support. All
participants had been living with their families during the six
months prior to data collection. The definition of the
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American Psychiatric Association [56] describes ID as
“intellectual and adaptive functioning deficits in conceptual,
social, and practical domains” (p. 37). Support was defined in
the present study as the strategies involved and the resources
used to enhance human functioning [57]. The day support
was provided by certain daily centers engaging and
specializing in the treatment and rehabilitation of individuals
with ID. These centers offer daily activities such as physical
and occupational therapy, exercise and physical activities,
and teach occupational, social and adaptive skills. Their main
goal was to maximize the functionality of the individuals
receiving their services. The information with respect to
functionality (high, moderate, low), was provided by two
staff members employed in the daily centers, according to pre
determined criteria [58] and followed criteria adopted by
previous researchers [46].

The total sample constituted from 152 participants, 72
females and 80 males, ranging in age from 16 to 51 years (M
= 26.87, SD = 7.06). The participants were attending centers
with daily activities in Greece (N = 100, 65.79%), Portugal
(N = 20, 13.16%) and Cyprus (N = 32, 21.05%), and
exhibited, according to the responsible staff members, either
high (N = 92, 60.53%), moderate (N = 22, 14.47%) or low
functionality (N = 38, 25%). Seventy two declared they had
practiced exercise and physical activity in the past and the
vast majority reported they had lived in their family home for
the whole duration of their lives (only 3 participants declared
they were living alone at sometime in the past).

Ill. MEASURING INSTRUMENTS

The Basic Psychological Needs in Exercise Scale (BPN —
ES)[27] was used as the primary variable for the purposes of
the study. The scale was selected as it has previously been
validated in a wide sample of Greek adults, aging 18 to 64
years old. Vlachopoulos and Michailidou [27] found that the
scale was invariant across separate samples which differed
according to gender and participation in organized physical
activity, and exhibited acceptable reliability indexes. The
BPN — ES incorporates 12 items, classified under the three
factors of Autonomy, Competence and Relatedness, and the
responses are provided in a 7 Likert type scale, from strongly
disagree (1) to strongly agree (5). In general, higher scores
(close to 5) indicate higher levels of autonomy, competence
and relatedness. Item examples are: a) ‘I feel that I have the
opportunity to make choices with respect to the way |
exercise’ (autonomy), b) ‘I feel that exercise is an activity in
which I do very well” (competence) and c) ‘I feel comfortable
with the other exercise participants’ (relatedness). For the
purposes of the present study and following the guidelines of
previous researchers [47, 59] the following steps were
undertaken in each country: 1) The items were rewritten in an
interrogative and exemplified form and the original 7-point
Likert-type response options were simplified in a 3-point
pictorial format. Lower scores were indicative of wider
satisfaction of the three basic needs for autonomy,
competence and relatedness. 2) The researchers showed
pictures with variations of the ‘happy face’ to a pilot sample
of five individuals with mild ID who, in turn, responded to
the research team and indicated whether the situations
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depicted in the pictures were ‘not like me’ (recorded as 3), ‘a
little bit like me’ (recorded as 2), and ‘like me’ (recorded as
1). The administration required approximately 10 minutes to
finish and no difficulties were recorded from the researchers.
Accordingly, 3) our research team adopted the pictorial
format and introduced pictures and phrases in each factor to
assess our main sample of individuals with ID.

The Pictorial Motivation Scale (PMS) [47] was used as the
criterion (golden standard) to establish predictive validity.
The PMS assesses four types (dimensions) of contextual
motivation for sports and physical activity of individuals with
ID (intrinsic motivation — 1M, self-determined extrinsic
motivation — SDEM, non self-determined extrinsic
motivation — NSDEM, and amotivation — AM). The PMS
was established according to the hierarchical motivation
model (intrinsic and extrinsic) of Vallerand and associates
[60- 62], and is congruent with the viewpoints of
self-determination by Deci and Ryan [17] and Wehmeyer
[63]. Each dimension of the scale incorporates four pictures
(items) and phrases. During data collection, the
administrators present the pictures to the participant and read
the phrase associated with them. The respondents, in turn,
indicate if the situation depicted is ‘like me’ (recorded as 3),
‘a little bit like me’ (recorded as 2), and ‘not like me’
(recorded as 1). In general, higher scores (close to 3) indicate
higher levels of IM, SDEM, NSDEM and AM respectively.
Examples of items are: I participate in sports a) ‘because it is
fun’ (IM), b) ‘because it is a good way to learn things which
can be useful in life’ (SDEM), ¢) ‘to please my parents or my
coach’ (NSDEM), and d) ‘but I feel that I am wasting my
time’ (AM).

A demographic questionnaire was used to gather general
information with respect to age, gender, residence,
functionality, employment, family income, athletic
experience, etc. In certain questions, if the participants had
difficulty to provide the respective information, the research
team asked for their permission to address the staff member
who was usually present during the data collection.

IV. PROCEDURE

The data was collected as a part of a wider study funded by
the European Union. The aim of the present study was to
provide validity and reliability evidence of the BPN — ES in
three separate samples of individuals with 1D across Greece,
Cyprus and Portugal. The wider study was a randomized
controlled trial comparing the effect of a 9 month organized
exercise program, based on the SDT principles, upon the
physical conditioning and motivation of individuals with ID.

Prior to data collection, a research team consisting of a
psychologist and a coach, both experienced with ID
populations and employed at the respective daily centers, met
with their fellow administrators, staff and the individuals
with ID receiving their services. The research team: a)
explained the purpose of the study and b) asked for
permission to administer the BPN — ES, PMS and the
demographic questionnaires. The participants who declared
their willingness to participate, whose functionality was
recorded by the staff members and were able to understand
and follow simple instructions constituted the total sample.
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The data collection was held at the respective daily centers, at
noon, in a well known environment (e.g. room for adaptive
games and group activities). The psychologist and the coach
prepared the instruments with all the necessary material. The
participants entered the data collection area along with a
responsible staff member and signed the informed consent.
The staff member was allowed to stay and facilitate the data
collection process. Finally, a limited number of participants
from Greece (N = 30), were re assessed 10 — 15 days later, to
confirm the reliability of the responses.

With respect to the adopted translation validity method by
the three European countries involved (Greece, Cyprus and
Portugal), the US Census Bureau [64] recommended
procedures for translating questionnaires was used for all
measures. An overview of the method and criteria for proper
translations is presented in the Census Bureau website and is
summarized in a 5 step protocol: Prepare, Translate, Pretest,
Revise and Document. The Census Bureau does not
recommend solo or direct translation with back translation,
but promotes a translation process and review by a team of
translators, reviewers and adjudicators. As preparation,
translators were supplied with a summary of the scope of the
whole project, information of the target population, survey
documentation with definitions of terms or concepts and
access to experts who may assist them. Pretesting is a
necessary step that identifies problems in the translated text
or helps identify other concepts that may be relevant within
the target population. Documentation of the translation
process at each step makes it possible to track the different
survey versions or demonstrate that the survey functions well
in the pretests. The guidelines of the Census Bureau stem
from a meeting of experts, which was designed, sponsored,
and hosted by the Census Bureau in November 2001. Further,
the documents on the website provide practical guidance and
considerations (geographic location, social and cultural
factors) that will impact the translation process.

The psychologist and the coach employed at the daily
centers were responsible for data collection. They all had a
minimum experience of five years of working, training and
coaching individuals with ID. The aim was to administer the
questionnaires individually, following the guidelines of Reid
and associates [47][55]. The participants initially spent a few
minutes with the assessors in order to relax and familiarize
themselves with the procedure, the pictorial scales, and the
respective responding options (‘like me’, ‘a little bit like me’,
and ‘not like me’). Accordingly, the assessors were instructed
to ensure, as much as they could, that the participants were
comfortable, understood the questions being asked and
enjoyed the whole process. Only the data from participants
who demonstrated sufficient comprehension of the questions
were incorporated in the present study. Participants were
offered the opportunity to attend the testing session with a
relative, friend or support worker.

V. STATISTICAL ANALYSES

The SPSS for Windows (version 18.0) was used for
statistical analyses. Initial screening of the data was
performed with pre determined criteria (skeweness > 2.0,
kyrtosis > 3.2, Kolmogorov Smirnov with p > .05) [29]. Intra
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rater reliability was examined with the Intraclass coefficients
(ICC) and internal consistency with the Cronbach alpha
coefficients [53][ 65]. The recommendations of Shrout [66]
were followed, who claimed that reliability indexes < .10 is
virtually none, .11 to .40 is slight, .41 to .60 is fair, .61 to .80
is moderate and finally .81 to 1.00 is substantial. The
Spearman intercorrelation coefficients were used to provide
predictive validity evidence for the BPN - ES. The PMS was
used as the criterion variable and intercorrelation coefficients
above .50 were moderate — high, .30 - .50 were moderate, .20
- .30 were low — moderate and below .20 were low [67].
Finally, three ANOVAs were employed to provide construct
validity evidence. The ANOVAs examined the differences of
individuals with ID who differed according to functionality
(high, moderate, low) in the three BPN — ES factors
(Autonomy, Competence, Relatedness). The Least
Significance Difference (LSD) method was used for post hoc
comparisons [68].

VI.

The responses of the participants in the three BPN — ES
and the four PMS factors are presented in table 1. The
Intraclass (ICC) and Cronbach alpha coefficients examining
the intra rater reliability and internal consistency are
presented in table 2. The Spearman intercorrelations between
the BPN — ES and the PMS factors were used to provide
predictive validity evidence and are presented in table 3.
Finally, three separate ANOVAS examined the differences of
individuals with ID who differed according to functionality
(high, moderate, low) in the three BPN — ES factors
(Autonomy, Competence, Relatedness). The results were
significant for Autonomy (F =2.997, p=.039,12 =.058) and
Competence (F = 4.461, p = .014, = n2 = .078) but not for
Relatedness (F = .599, p = .551, n2 = .011). With respect to
Autonomy, the LSD post hoc comparisons revealed that the
high functionality group scored lower compared to the low
(MD =-.28, p =.020) group. With respect to Competence, the
LSD revealed that the high functionality group scored lower
compared to the low (MD = -.39, p = .007) group. The
findings are presented in figures 1 and 2.

Table 1 The responses of individuals with ID (high, moderate
and low functionality) in the three BPN — ES and the four
PMS factors

RESULTS

Variable
Total High Moderate Low
Sample
BPN - ES
Autonomy
2.56+.50 2.48+.48  2.61+50 2.76+.51
Competence
2.44+.60 2.32+.61 2.59+.62 2.71+.43
Relatedness
2.76+.43 2.73+.44 2.80+.41 2.84+.42
PMS
IMY 1.37+.42  1.42+.44 1.16+.29 1.30+.40
SDEM? 1.30+.43  1.33+.44 1.21+.44 1.27+.38
NSDEM®1.71+.68 1.86+.72 1.37+.58 1.50+.49
AM* 2.41+50  2.43+50 2.44+34 2.35+58

1: Internal motivation, 2: Self-determined external motivation, 3:
Non-self-determined external motivation, 4: Amotivation
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Table 2 Intraclass (ICC) and Cronbach alpha reliability
coefficients, in the three BPN — ES and the four PMS factors

Variable ICC Cronbach a
BPN -ES

Autonomy 742 .703
Competence .831 791
Relatedness .689 779
PMS

Im? 741 489
SDEM? 742 587
NSDEM?® 893 775
AM* .102 506

1: Internal motivation, 2: Self-determined external motivation, 3:
Non-self-determined external motivation, 4: Amotivation

Table 3 Intercorrelation matrix between the BPN — ES and
the PMS factors

Variable 1 2 3 4 5 6 7
BPN - ES
Autonomy (1) BO** BgF* _5kx _AgRx _21x (7

Competence (2) 28%* - 32%* - 41** -37** 10

Relatedness (3) - 46%* - 52** - 20%* (01
PMS
IM (4) B56** . 29%*- 20*
SDEM  (5) 31**- 26%*
NSDEM (6) 21*
AM (7)
*p<.05
**p<.01

-

-

High Moderate Low

Fig. 1 Differences of individuals with ID who differed according to
functionality (high, moderate, low) in Autonomy (F = 2.997, p = .039, 0% =
.058) (LSD post hoc: high < low)

3

-
High Moderate Low

Fig. 2 Differences of individuals with ID who differed according to

functionality (high, moderate, low) in Competence (F = 4.461, p = .014, n’ =

.078) (LSD post hoc: high < low)
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VII. DISCUSSION

The present study attempted to provide validity (predictive
and construct) and reliability (test retest and internal
consistency) evidence for the Basic Psychological Needs in
Exercise Scale (BPN-ES) in a European Sample of
individuals with Intellectual Disabilities (ID). We followed
the guidelines provided by researchers [50][69] who disputed
the traditional views and recommended that validity evidence
must be reported constantly. The predictive validity evidence
was provided through the intercorrelations of the BPN — ES
with the PMS criterion. The construct validity evidence was
provided through the differences examined among ID
individuals who differed according to functionality.

Finally, the test — retest and internal consistency analyses
were used to provide reliability evidence [51].
The present findings provided sufficient predictive validity
evidence, are in agreement with Reid et al [47], Frielink et al
[16][46] and Katz and Cohen [14] and in conflict with Sexton
et al [44]. Sexton et al [44] stated that several measures of self
determination exhibited limited evidence of construct and
predictive validity and concluded that valid and appropriate
self-determination measures in the 1D population are crucial
to design and evaluate policies related to health. On the other
hand, Reid et al [47] provided concurrent validity evidence
through support for the theoretically hypothesized correlation
pattern among the four subscales (IM, SDEM, NSDEM and
AM). Reid et al [47] stated that the need for competence
correlated positively with IM and negative with AM, and
concluded that future validation research may examine the
association of the PMS to autonomy, relatedness, and
outcomes such as persistence and performance. Similarly,
Frielink et al [16] found a pattern of intercorrelations, with
adjacent types of extrinsic motivation related more highly
than non adjacent types. The researchers stated that the
intercorrelation indexes recorded among the adjacent factors
(external, introjected, identified and integrated motivation)
were sufficient for early stage research (.50 to .60) [16].
Frielink et al [46] hypothesized that satisfaction of autonomy,
competence and relatedness would relate positively to
autonomous motivation and negative to controlled
motivation. The researchers found a significant
inter-correlation only between relatedness and autonomous
motivation and claimed that individuals with ID may perceive
autonomy as independence. In that case, they do not
experience autonomous motivation, even when their
psychological needs are met [46]. Katz and Cohen [14]
examined initially the intercorrelations among the elements
of the relative autonomous motivation scale used and
secondly, their respective associations to other constructs.
The researchers found a positive intercorrelation of
autonomous motivation to positive affect and task value, and
a negative intercorrelation between the autonomous and the
controlled elements of the scale used. Katz and Cohen [14]
concluded that their research evidence supported the validity
of the autonomous motivation scale for individuals with
cognitive impairments [14].
The present findings suggested that the BPN — ES subscales:
a) associated significantly with each other and, in accord with
theoretical predictions, b) exhibited a descending association
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pattern with the PMS subscales. In addition, the results
indicated that there were stronger associations between the
extent to which basic needs were satisfied and
self-determined forms of motivation (IM and SDEM) than
between AM and NSDEM. Whilst these findings indicate
general support for the BPN-ES, there were some unexpected
results. Specifically, we did not expect to see positive
associations between the satisfaction of needs and
non-self-determined forms of motivation as, theoretically, the
NSDEM form should be associated with the non-satisfaction
of basic needs. Whilst this was surprising, it may reflect the
nature of the questions used in the PMS to assess NSDEM.
The PMS NSDEM questions are concerned with doing an
activity to gain attention/please others (parents, teachers and
friends) and to demonstrate competence in a task to others.
Whilst this does reflect some non-self-determined forms of
motivation, it does not fully capture external regulation
(doing an activity solely for tangible rewards and payment) or
introjected regulation (doing an activity out of a sense of
obligation to others or to self). To this end, the PMS may not
fully tap into the range of motivation types that constitute
NSDEM. However, whilst some degree of caution should be
exercised when using the PMS, it does still appear to
distinguish properly between states of amotivation and
self-determined forms of motivation.

The mean competence scores, lower than autonomy and
relatedness, revealed a consistent pattern across individuals
with ID with either high, moderate or low functionality. This
finding is consistent with previous reports of individuals with
intellectual disabilities. Specifically, Farrell et al. [6] found
evidence, in their qualitative exploration of determinants of
self-determined motivation in Special Olympians that
relatedness and social support (from peers, teachers, coaches,
parents and team-mates) were especially important sources of
motivation. In addition, PoZériené et al. [45] also testified to
the importance of perceptions of relatedness in populations
with intellectual disabilities. Thus, it may be that relatedness
and the need to feel connection with others is a particularly
powerful source by which activities come to be enjoyed and
valued within this population. This information may be
especially relevant to practitioners working with people with
ID and seeking to enhance motivation to engage in physical
activity that may have psychological and physiological
benefits. Whilst many interventions designed to enhance
self-determined forms of motivation in populations without
intellectual disabilities stress the role of autonomy and
competence [70] interventions that seek to also harness
relatedness, social support and group connection/cohesion
may be much more effective.

With respect to the construct validity hypothesis, the present
findings provided evidence for the Autonomy and
Competence subscales of the BPN — ES. Specifically, a) the
mean scores of the autonomy and competence needs
exhibited an increment across the three functional groups and
b) this increment differentiated significantly the participants
with high and low functionality. This finding is in agreement
with Phillips and Holland [10] who stated that individuals
with higher functionality experience less restrictions and
supervision, and higher independence and motivation to
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address PA programs compared to their lower functioning
counterparts. Hutzler and Korsensky [71] stated that one
major barrier for the engagement in PA programs across time
is the lack of motivation, while Burton-Smith [11] claimed
that limited opportunities for self-determination throughout
their lives are experienced from individuals with ID and more
severe levels of disability. Chatzisarantis and Hagger [72]
suggested that the extent of cognitive deficits upon
individuals with ID is associated to their respective
self-determination while Trost et al [73] stated that the
engagement in PA of individuals with ID is related upon the
severity and respective diagnosis. Rossow-Kimball and
Goodwin [24] stated that even activities in leisure context
(i.e. PA) may become a ‘distancer’, with a feeling of isolated
‘disability hierarchy’, as the level of impairment increases.
Finally, several researchers claimed that the eagerness of
individuals with ID to exercise self-determination as
productive and integrated members of society is influenced
from their health, which is related to their involvement in PA
which, in turn, is related to their respective functional severity
[74][75][76].
The Relatedness subscale did not differentiate the
participants who differed according to their respective
functionality (high, moderate, low). There was an increment
however of the respective mean scores across the three
groups, suggesting that individuals with 1D and higher
functionality experienced wider satisfaction through
relatedness when involved in PA, compared to their
counterparts with lower functionality. This increment though
was not enough to substantiate significant differences and
support our research hypothesis. One reason may be the
absence of power analysis which, in accordance to the limited
sample size of the participants in the moderate group (N =
22), did not guide the respective statistical analysis. Another
explanation may be supported from the variability of the
examined sample. According to O’Brien [77], most studies
usually incorporate ID volunteers with mild to moderate
cognitive delays. Individuals with severe ID (low
functionality) may experience co-occurring medical and
mobility restrictions, which make participation in PA and
establishment of respective social bonds even more difficult
[78]. Our data suggests that very few participants in the low
functionality group had access to organized sports and PA
programs, such as the MATP of the Special Olympics, giving
more ground therefore to the above explanation.
The reliability coefficients of the BPN — ES in the present
study (Intraclass and Cronbach alpha) are comparable to
those reported in the ID literature [8][16][46] and within the
moderate level of .61 to .80, according to the criteria
presented by Shrout [66]. The Cronbach alpha (internal
consistency) coefficients ranged from .703 (Autonomy) to
.791 (Competence), and the Intraclass (test retest) from .689
(Relatedness) to .742

(Autonomy). Only the Intraclass coefficient for
Competence (.831) was perceived as substantial according to
Shrout [66]. Similarly, Nunually et al [79] reported that
reliability values between .50 and .60 are sufficient for early
stages research, but values above .80 should be pursued at a
later stage. Frielink et al [16] reported Cronbach alpha raging
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from .56 to .91 and Intraclass coefficients from .54 to .78,
Frielink et al [46] reported Cronbach alpha from .56 to .75
and Intraclass from .62 to .77 while Hutzler et al [8] reported
Cronbach alpha from .81 (Internal motivation) to .31
(Amotivation). In the present study, low test retest reliability
was reported only for Amotivation, a subscale of the criterion
PMS, similarly to Poulin ([80] Hutzler et al [8] and Reid et al
[47]). Poulin ([80] reported that only the amotivational
subscale had marginal reliability, while Cronbach alpha
coefficients ranged from .53 to .85, and test retest from .61 to
.94. Reid et al [47] stated that amotivation had the lowest test
retest reliability (.57) and the researchers must be careful
when they interpret the respective findings. Reid et al [47]
added that due to the moderate reliability, individuals with 1D
may receive some preparation training and practice before
completing the PMS to ensure that they understand the
pictorial response format (‘like me’, ‘a little bit like me’, ‘not
like me’).

VIIL.

In general, the present findings supported our research
hypotheses. The BPN — ES may be used with more
confidence in the future to assess individuals with ID. Certain
limitations, however, do not allow for generalization without
caution. First, no co morbid conditions were reported,
especially for the low functionality group of individuals with
ID. Second, the sample was not stratified according to gender
and severity. An invariance testing in the future would be
useful to confirm the applicability of the BPN — ES across
males and females, with high, moderate or low functionality.
Third, the predictive validity was established through the
intercorrelation with the PMS [47]. The PMS was based on
the hierarchical model of intrinsic and extrinsic motivation
developed by Vallerand and associates [60][61][62]. The
BPN — ES on the other hand was established from the basic
psychological needs for autonomy, competence, and
relatedness, which are perceived as essential elements to
enhance motivation and psychological growth in every
domain, including PA and sports [17][49]. This ‘slight
theoretical deviation’ was inevitable, and the PMS was
perceived as a solid measure to fit the demands of the ‘golden
standard’ and support our effort to provide predictive validity
evidence. This ‘slight deviation’ for instance may have
contributed to the reported wider association of competence
and relatedness to SDEM compared to the IM. Fourth, several
aspects of behaviour, such as empowerment, quality of life,
depression and anxiety were not examined in accordance to
the BPN — ES and in an attempt to provide further validity
evidence [71]. Fifth, the researchers responsible for data
collection were not blind to the purposes of the study. Their
differences therefore, with respect to background and
training, may have unintentionally affected the responses of
the participants with ID. Finally, we are aware that self -
determination may be perceived distinctively across different
cultures [1]. The present findings therefore may not
generalize to other countries, besides Greece, Cyprus and
Portugal. Future researchers may attempt to overcome this
limitation, by providing solid validity and reliability evidence
of a single measure assessing the SDT principles of
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CONCLUSION

individuals with ID throughout Europe.
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