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Abstract: 
 
Purpose: Based on the self-determination theory, this study explored the predictive strengths and 
relative importance of basic psychological needs (BPNs; i.e., autonomy, competence, and 
relatedness) in physical education in physical, cognitive, and psychological outcomes among 
Hispanic boys and girls.  
 
Methods: Fourth- and fifth-grade Hispanic children (N = 214; 110 boys and 104 girls) completed 
surveys measuring BPNs, effort in physical education, and general well-being and objective 
assessments of cardiorespiratory fitness and body mass index. Multiple regression analyses were 
performed on the three adaptive outcomes by gender to determine the relative importance of BPNs.  
 
Results: The analyses revealed that (a) competence was the most important BPN in predicting 
effort and well-being among both boys and girls; (b) relatedness predicted only well-being among 
boys, but both effort and well-being among girls; and (c) autonomy did not predict any outcomes.  
 
Conclusions: The findings highlight the importance of satisfying Hispanic children’s competence 
and girls’ relatedness in physical education. 
 
Keywords: cardiorespiratory fitness | effort | elementary students | self-determination theory | 
unique variance | well-being 
 
Article: 
 
As one of the fastest-growing ethnic groups aged under 18 in the United States, Hispanic school-
aged children represent 24.4% of the population and are estimated to increase to 33.5% by 2060 
(Colby & Ortman, 2015). According to recent national data (Ogden et al., 2016), the obesity and 
extreme obesity rates of Hispanic children aged 6–11 years were the highest (25% and 9.3%, 
respectively) compared with those of other racial/ethnic groups. Research also showed that, when 
compared with White and African American children, respectively, Hispanic children were about 
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1.7 and 3 times more likely to spend excessive screen time viewing television, using computers, 
and/or playing sedentary video games, and they were 1.7 and 1.6 times less likely to be physically 
active (Fakhouri, Hughes, Brody, Kit, & Ogden, 2013). Because this population is vulnerable to 
the risk of health problems, more research is warranted to understand Hispanic children’s physical 
and psychosocial outcomes and develop effective strategies to promote their health and wellness. 
 One of the main goals of school physical education (PE) is to promote children’s physical, 
cognitive, and psychological development (Mitchell & Fisette, 2016). For instance, through PE 
participation, children learn to be physically healthy and fit, gain health-related knowledge, value 
physical activity, and perceive high self-esteem. However, children’s intrinsic motivation and 
enjoyment in PE gradually decline with age, starting in the late elementary years, especially among 
girls. For instance, when studying 2,262 children aged 9–10 years over five time points during a 
2-year period of PE participation, Cairney et al. (2012) found a decline in enjoyment among the 
girls with low perceived competence, whereas the levels of enjoyment remained constant among 
the boys with low perceived competence. This finding suggests that gender plays a role in 
children’s development of perceived competence and motivation in PE. Furthermore, the 
researchers argue that PE is a gender-stereotyped setting, in which boys are favored and supported 
in performing physical activities, whereas girls have fewer opportunities to experience competent 
feedback from teachers and parents (Fredricks & Eccles, 2002). These gender stereotypes could 
influence boys and girls differently in terms of motivation and intention toward future participation 
in physical activity (Xiang, McBride, Lin, Gao, & Francis, 2018). Thus, gender should be 
considered when studying the associations between motivational factors and adaptive outcomes in 
PE (Taylor, Ntoumanis, Standage, & Spray, 2010; van Aart, Hartman, Elferink-Gemser, Mombarg, 
& Visscher, 2017). More empirical evidence in different psychosocial and motivational processes 
in PE across gender, especially among minority children, would inform PE teachers about practical 
strategies that can enhance boys’ and girls’ motivation more effectively. 
 
Basic Psychological Needs 
 
Self-determination theory (SDT; Deci & Ryan, 1985) is a prominent theory for examining 
psychosocial and motivational factors in PE. SDT proposes that the fulfillment of basic 
psychological needs (BPNs; i.e., autonomy, competence, and relatedness) is associated with more 
adaptive outcomes, including better physical and psychological well-being (Ryan & Deci, 2001). 
In the context of PE, some commonly studied adaptive outcomes include effort, concentration, 
persistence, and interest in PE (Taylor & Lonsdale, 2010; Xiang et al., 2018). In contrast to the 
adaptive outcomes that are derived from satisfaction of the BPNs, maladaptive outcomes, such as 
disengagement and boredom in PE, are attributed to frustration of the BPNs (Vansteenkiste & 
Ryan, 2013). According to Deci and Ryan (1985), the core BPN for healthy human functioning is 
autonomy, which refers to the need to regulate one’s own behaviors volitionally, such as choosing 
activities to engage in during PE. Competence reflects the desire and expectation to be effective 
when performing tasks and the opportunities to demonstrate these capabilities. For instance, 
children can feel competent in PE if they accomplish exercises and perform them well. Relatedness 
is the feeling of being emotionally connected to and cared for by significant others. For example, 
children may feel related through group activities and interactions with their classmates in PE. 
 The positive associations between BPNs in PE and adaptive outcomes, including physical 
(e.g., physical activity), cognitive (i.e., effort and intention), and psychological (i.e., vitality) 
aspects, have been well supported (Standage, Gillison, Ntoumanis, & Treasure, 2012; Sun, Li, & 



Shen, 2017). Regarding the predictive strengths of BPNs, competence has been shown to be a 
stronger predictor than autonomy and relatedness in predicting adaptive outcomes in middle school 
and high school PE, such as physical activity, effort, engagement, and vitality in PE (Curran & 
Standage, 2017; Taylor et al., 2010; Xiang et al., 2018). However, the literature to date has yet to 
clearly identify the relative importance of the three BPNs in adaptive outcomes in elementary PE 
settings, especially among Hispanic children. To our knowledge, only one published study 
examined BPNs among Hispanic adolescents, and it showed that competence was more important 
than autonomy and relatedness in predicting autonomous motivation in physical activity (Vierling, 
Standage, & Treasure, 2007). Furthermore, a dearth of research has investigated gender differences 
regarding the predictive strengths of BPNs (Standage et al., 2012; van Aart et al., 2017), and 
“whether SDT plays different roles in gender as related to students’ psychomotor, cognitive, and 
affective learning in PE is unknown” (Sun et al., 2017, p. 288). Although Standage et al. (2012) 
found no gender differences in the predictive strengths of BPNs on the physical self-concept and 
health-related well-being of adolescents in the United Kingdom, the findings could be different for 
Hispanic children due to different cultures and school environments that place a lower priority on 
PE (Vierling et al., 2007). 
 
Adaptive Outcomes in PE 
 
School PE provides a primary avenue for children to enhance regular physical activity participation 
and physical fitness, prevent obesity, and promote psychosocial development for the “total child” 
(Le Masurier & Corbin, 2006). Accordingly, this study attempted to examine cardiorespiratory 
fitness, effort in PE, and general well-being as respective adaptive outcomes in terms of physical, 
cognitive, and psychological domains related to PE. 
 Cardiorespiratory fitness, a primary component of health-related physical fitness, is an 
important factor for reducing the risk of cardiovascular disease and metabolic syndromes. 
However, the nationwide FITNESSGRAM® assessment (The Cooper Institute, 2017) in the 
United States showed age-related declines in the achievement of a healthy fitness zone (HFZ) 
among children and adolescents. Specifically, the percentage of boys who reached the HFZ for 
cardiorespiratory fitness dropped gradually from about 60% of the population in fourth and fifth 
grades to about 40% in high school; the percentage of girls who reached the HFZ for 
cardiorespiratory fitness also dropped gradually from about 50% of the population in fourth and 
fifth grades to about 30% in high school (Bai et al., 2015). These statistics suggest that fourth and 
fifth grades may be an important period for promoting physically fit individuals. The positive effect 
of satisfying BPNs on children’s physical activity participation and motor skills has been well 
established (Taylor et al., 2010; van Aart et al., 2017), whereas few researchers have investigated 
this effect on fitness outcomes (Xiang et al., 2018). Although perceived competence was found to 
be a positive predictor of cardiorespiratory fitness (Gu, Thomas, & Chen, 2017), how autonomy 
and relatedness contribute to boys’ and girls’ cardiorespiratory fitness has not been sufficiently 
studied. Thus, more research considering gender differences in these relationships is warranted. 
 Effort in PE is important within an educational setting as an indirect indicator that reflects 
the amount of physical and mental energy during learning (Taylor et al., 2010). Children who put 
forth effort in PE are more likely to achieve the goal of being physically active in daily life. 
Children aged 11–12 years are at a developmental stage that begins to recognize the differences 
between effort and ability (Nicholls, 1989); therefore, they are more aware of the amount of effort 
they put in certain tasks and make adjustment based on their performance evaluation. Whereas 



previous studies showed that the three BPNs could positively predict effort in PE (Leptokaridou, 
Vlachopoulos, & Papaioannou, 2015), a dearth of them considered the role of gender in the 
prediction (Sun et al., 2017; Taylor & Lonsdale, 2010). Therefore, further evidence of gender 
differences in predicting effort in PE can inform strategies for promoting physical activity and 
health among both boys and girls. 
 As an important indicator of psychological development, general well-being refers to an 
individual’s positive or negative feelings, life satisfaction, vitality, and physical and psychosocial 
functioning (Ryan & Deci, 2001). Specifically, children’s perceived happiness, social support from 
family and friends, health conditions, and expectations of good things are considered indicators of 
their general well-being (Varni, Seid, & Kurtin, 1999). BPNs in PE are direct contributors of well-
being (Curran & Standage, 2017; Standage et al., 2012). Specifically, competence and relatedness 
had positive effects on both physical activity and well-being of children from low-income families 
(Breslin et al., 2017). Recognizing the relative importance of BPNs in predicting well-being might 
be informative in structuring PE to promote health and wellness among children, especially 
Hispanic girls who experience elevated psychosocial concerns during puberty (Benjet & 
Hernández-Guzmán, 2002). 
 Body composition, commonly assessed with body mass index (BMI), is one of the most 
studied fitness components in children (Bai et al., 2015). Ample research has shown that BMI is 
negatively associated with adaptive physical and psychological outcomes, such as physical fitness 
and psychological well-being, in both elementary students and Hispanic children (Bai et al., 2015; 
Benjet & Hernández-Guzmán, 2002). Therefore, it would be reasonable to control for body 
composition in order to examine the unique contribution of BPNs to adaptive outcomes in this 
study. By investigating gender-specific motivational processes, this study could contribute to both 
the theoretical underpinning for the relative importance of BPNs in predicting various adaptive 
outcomes related to PE and the practical implications for PE teachers in supporting Hispanic boys’ 
and girls’ physical and psychological well-being accordingly. This research effort has the potential 
to further facilitate theory-based interventions in PE to enhance adaptive health outcomes and 
combat high obesity rates among Hispanic children. 
 The purpose of this study, therefore, was to investigate the predictive strengths of BPNs on 
adaptive outcomes in PE among Hispanic boys and girls, respectively. Specifically, this study 
sought to answer two research questions: (a) Which of the three BPNs would significantly predict 
cardiorespiratory fitness, effort in PE, and general well-being among Hispanic boys and girls after 
controlling for BMI? and (b) What was the relative importance of the three BPNs in predicting 
each adaptive outcome within gender and between genders? 
 

Methods 
 
Participants and Settings 
 
The participants were 215 Hispanic children (Mage = 10.66 years, SD = 0.58 years; 111 boys and 
104 girls) who attended fourth (n = 112) or fifth grade (n = 103) in a suburban school district in the 
southwestern United States. The four elementary schools recruited in this study were located in 
the same school district and considered to be bilingual schools; approximately 47% of the student 
body was comprised of Hispanic children, and 78% was comprised of students from low-income 
families with free- or reduced-lunch status. 



 The participants were enrolled in one of the two PE class sections in each school for 
approximately 45 min of class time every other day (i.e., two or three times per week). Each class 
was taught by two certified PE teachers with more than 5 years of teaching experience. The general 
instructional protocol included class attendance taken by the PE teachers as students arrived in the 
gym, followed by warm-up activities and games. The teachers typically organized the class by 
introducing motor skills via a direct-instruction approach at the beginning, offering practice 
opportunities for students during the middle of the class, and providing a lesson closure at the end 
of the class. During the data-collection period, all the participants took part in a variety of sports 
and physical activities by following the district’s curriculum and teachers’ directions. 
 
Procedure 
 
Upon approval of the study from the University of North Texas’ Institutional Review Board, 
participants were recruited in accordance with the requirements of the institutional review board 
and the school district. The schools provided information for identifying the Hispanic children, 
who were invited to participate in this study. After receiving parental consents and student assents, 
data collection was conducted during three PE classes within 3 weeks between March and May 
2015. Following the directions of the first author and research assistants who had completed two 
training sessions on data collection, the participants completed paper-and-pencil surveys 
measuring their BPNs, effort in PE, and general well-being, as well as a physical fitness test 
protocol assessing their height, weight, and cardiorespiratory fitness. To ensure that children of 
other races and ethnicities did not feel singled out, all of them participated in PE with teachers at 
the gym when the participants were called out to complete the survey with the researchers at the 
cafeteria, and every child participated in the fitness assessments. 
 
Measures 
 
Demographic information. The demographic variables, including grade level, date of birth, 
gender, and race/ethnicity, were provided by the school staff. Age was calculated manually, 
according to the participants’ date of birth and the date of the first assessment. 
 
Basic psychological needs in PE. The participants’ perception of BPNs was assessed with three 
7-point Likert scales ranging from 1 (strongly disagree) to 7 (strongly agree). Autonomy was 
assessed with the 6-item scale created by Standage, Duda, and Ntoumanis (2005) using the stem 
in my PE class. A sample item is I have some choice in what I want to do, and there was one 
reverse-scored item: I have to force myself to do the activities. Competence was assessed with the 
5-item competence subscale of the Intrinsic Motivation Inventory (McAuley, Duncan, & Tammen, 
1989) using the same stem, in my PE class. A sample item is I think I am pretty good at PE, and 
there was one reverse-scored item: I cannot do PE very well. Relatedness was assessed with the 5-
item acceptance subscale of the Need for Relatedness Scale (Richer & Vallerand, 1998), which 
was modified to the PE context with the stem With the other students in my PE class, I feel 
(Standage et al., 2005). A sample item is supported, and there were no reverse-scored items. All 
three measures were shown to be valid and reliable with psychometric evidence across countries 
and age groups, including elementary-school-aged children (Leptokaridou et al., 2015; Standage 
et al., 2005). 
 



Cardiorespiratory fitness. The Progressive Aerobic Cardiovascular Endurance Run (PACER) test 
of the FITNESSGRAM® assessment was conducted to assess participants’ cardiorespiratory 
fitness. The PACER test is a multistage 20-m (i.e., a lap) shuttle run test in which the participants 
followed a tape recorder for the running speed. The speed starts slowly and increases gradually 
each minute. The participants were encouraged to run for as long as possible before they began the 
test. Their fitness level was indicated by the number of laps completed, which was recorded when 
they failed to reach the end line on two occasions during their run or stopped due to fatigue. Based 
on the FITNESSGRAM® 10 standards accounting for age and gender (The Cooper Institute, 
2017), the participants’ cardiorespiratory fitness was classified as HFZ or needs improvement (NI). 
 
Effort in PE. Effort in PE was assessed with the 4-item effort subscale of the Intrinsic Motivation 
Inventory (McAuley et al., 1989) in a 7-point Likert scale ranging from 1 (strongly disagree) to 7 
(strongly agree). A sample item is I put a lot of effort in when I play in this PE class, and there was 
one reverse-scored item: I don’t try very hard in this PE class. Good validity and reliability were 
shown across countries and age groups, including elementary-school-aged children (Leptokaridou 
et al., 2015). 
 
General well-being. Well-being was assessed with the 6-item General Well-Being Scale of the 
Pediatric Quality of Life Inventory™ (version 4.0; PedsQL™ 4.0; Varni et al., 1999) in a 5-point 
Likert scale. The response options were 0 (never), 1 (almost never), 2 (sometimes), 3 (often), and 
4 (almost always), which were then linearly transformed to a 0–100 scale (0, 25, 50, 75, and 100) 
following the scoring procedure of the PedsQL™ 4.0. A sample item is I feel good about my health. 
The comprehensive validity and reliability evidence was summarized by Varni et al. (1999), 
indicating its appropriateness for both research use and clinical diagnosis. 
 
Body composition. The researchers measured the participants’ objective height and weight using 
the Health-O-Meter 500KL Digital Scale (Boca Raton, FL), and then used the standard formula to 
calculate their BMI (weight (kg)/[height (m)]2) as the indicator of body composition. Based on 
the FITNESSGRAM® 10 standards accounting for age and gender (The Cooper Institute, 2017), 
the participants’ BMI was classified as very lean, HFZ, NI, or NI-health risk. 
 
Data analysis 
 
All data were checked for missing and invalid values, outliers, and normality; univariate and 
multivariate outliers were defined as a standardized score (|z|) larger than 3 and a Mahalanobis D2 
larger than the critical value (p < .001), respectively (Tabachnick & Fidell, 2007). There were less 
than 5% of missing values, so an expectation–maximization algorithm was used to impute missing 
data (Tabachnick & Fidell, 2007). Descriptive statistics and correlation coefficients were then 
computed for all study variables. The criteria of Pearson r = .10, .30, and .50 were used to indicate 
weak, moderate, and strong correlations, respectively (Cohen, 1992). To determine the 
appropriateness of the data for conducting regression analyses, assumptions of linear relationships 
and homoscedasticity were examined through the visual inspection of scatterplots of residuals 
from the regression models against each predictor and predicted outcome variable (Y^); the 
normality of residuals was tested using normal Q–Q plots; and multicollinearity diagnostics were 
examined. 



 To examine gender differences, three separate hierarchical regression analyses were 
performed on cardiorespiratory fitness, effort, and well-being for boys and girls, respectively. The 
significance level was Bonferroni corrected and set at α = .025 (.05/2), because each dependent 
variable was regressed on the same predictors twice for gender-specific analyses (Veazie, 2006). 
As previously mentioned, BMI is a significant correlate of adaptive outcomes (Bai et al., 2015; 
Benjet & Hernández-Guzmán, 2002), so it would be controlled in the regression analyses. 
Autonomy, competence, and relatedness were entered in the second step as predictors to examine 
their significance in the corresponding regression models. After controlling for BMI, the variance 
explained by the three BPNs in each outcome was determined using the squared coefficient of 
multiple regression (R2). The values of .01, .09, and .25 represent a small, medium, and large 
variance, respectively (Cohen, 1992). Furthermore, post hoc power analyses were conducted using 
G*Power 3.1 to examine whether the regression analyses with three BPN predictors achieved the 
desired power of .80 for detecting a statistical significance of α = .025 (Cohen, 1992). 
 To investigate the relative importance of autonomy, competence, and relatedness in each 
regression model, squared semipartial correlations (sr2), and squared structure coefficients (r2

s) 
were computed for interpretation beyond the beta weights (β).1 These computations were 
important, because the sole interpretation of βs would likely yield biased results caused by 
intercorrelations between the BPNs (Courville & Thompson, 2001; Nathans, Oswald, & Nimon, 
2012; Yeatts, Barton, Henson, & Martin, 2017). An examination of sr2 and r2

s provides additional 
benefits and helps to determine the impact of both unique and shared variance among predictors 
(Nathans et al., 2012); sr2 indicates how much unique variance a predictor contributes to a 
regression model and denotes a total effect, whereas r2

s reveals how much variance a predictor 
shares with Y^ and denotes a direct effect.2 The relative importance of significant predictors was 
determined by examining the magnitude of both β and r2

s using Courville and Thompson’s (2001) 
approach: 
 

When interpreting regression results, once noteworthy effects have been detected it 
may be best to consult the full system of results, just as we routinely would in 
applications of other members of the general linear model analytic family. The two 
sets of coefficients—β weights and structure coefficients—provide us with a more 
insightful stereoscopic view of dynamics within our data. (p. 245) 

 
Results 

 
Descriptive statistics and correlations 
 
All study variables were normally distributed (|skewness| and |kurtosis| < 2). Whereas no univariate 
outliers were observed (|z| < 3), one multivariate outlier existed (Mahalanobis D2 = 21.01; 
p < .001), which influenced the results of the regression analyses. Therefore, this case was deleted, 
resulting in a final sample of 214 participants (110 boys and 104 girls). The BMI distribution in 
the final sample was very lean (n = 7), HFZ (n = 103), NI (n = 41), and NI-health risk (n = 63); the 
distribution of cardiorespiratory fitness was HFZ (n = 104) and NI (n = 110). These ratios were 
comparable with the data pertaining to national health epidemics in that about half of Hispanic 
children were overweight or obese and had low levels of cardiorespiratory fitness (National 
Physical Activity Plan Alliance, 2016). 
 



Table 1. Descriptive Statistics and Bivariate Correlations Among Study Variables by Gender (N = 214) 
  Range M SD 1. 2. 3. 4. 5. 6. 7. 
1. Autonomy 1–7 4.38 1.40 .80 .62*** .70*** .23* .54*** .61*** −.23* 
2. Competence 1–7 5.09 1.50 .61*** .89 .65*** .32** .61*** .66*** −.39** 
3. Relatedness 1–7 4.97 1.42 .54*** .65*** .82 .04 .61*** .64*** −.09 
4. PACER laps 2–45 19.68 8.59 .08 .11 .04 — .13 .18 −.46*** 
5. Efforts 1–7 5.54 1.49 .35*** .64*** .49*** −.02 .86 .43*** −.11 
6. Well-being 0–100 77.72 17.52 .27** .50*** .47*** −.03 .34*** .83 −.23* 
7. BMI 13.6–36.0 21.46 5.22 .12 .01 .10 −.30** −.08 −.09 — 

Note. Correlations for boys (n = 110) are below the diagonal; correlations for girls (n = 104) are above the diagonal; Cronbach’s alphas are in bold 
on the diagonal. BMI = body mass index; PACER = Progressive Aerobic Cardiovascular Endurance Run. 
*p < .05. **p < .01. ***p < .001. 
 
Table 2. Hierarchical Regression Analyses Predicting PACER Laps, Effort, and Well-Being Among Boys (N = 110) and Girls (N = 104) 
 Boys Girls 
Predictors ΔR2 β t sr2 r2s ΔR2 β t sr2 r2s 
Dependent variable: PACER laps 
Step 1 .09**     .21**     
Step 2 .02     .06     

BMI  −.31 −3.32** .09 .84  −.34 −3.53** .09 .65 
Autonomy  .09 0.74 .00 .07  .20 1.60 .02 .17 
Competence  −.07 0.53 .00 .10  .26 1.99 .03 .31 
Relatedness  −.02 −0.18 .00 .01  −.31 −2.26 .04 .01 

Dependent variable: Effort 
Step 1 .01     .01     
Step 2 .42**     .45**     

BMI  −.09 −1.22 .01 .11  .10 1.17 .01 .09 
Autonomy  −.08 −0.87 .00 .29  .13 1.21 .01 .66 
Competence  .58 5.46** .16 .95  .39 3.56** .07 .88 
Relatedness  .16 1.65 .01 .56  .27 2.36* .03 .79 

Dependent variable: Well-being 
Step 1 .01     .05*     
Step 2 .30**     .48**     

BMI  −.11 −1.29 .01 .02  −.01 −0.18 .00 .05 
Autonomy  −.11 −1.08 .01 .23  .20 1.99 .02 .69 
Competence  .39 3.31** .07 .82  .36 3.53** .06 .80 
Relatedness  .28 2.59* .04 .71  .26 2.34* .03 .82 

Note. BMI was entered in Step 1 as a control variable for a simple regression model. sr2 = squared semipartial correlation (i.e., unique variance);  r2
s 

 = squared structure coefficient (i.e., shared variance with the predicted scores of dependent variable); BMI = body mass index; PACER = Progressive 
Aerobic Cardiovascular Endurance Run. 
*p < .025. **p < .001. 
 
 
 



The results for descriptive statistics and correlation coefficients are presented in Table 1. The 
perceptions of the participants toward PE were relatively positive, evidenced by higher than 
average levels (Ms > 4) of BPNs and effort in PE. With regard to bivariate relationships, the three 
BPNs were (a) positively and strongly correlated with one another among both boys and girls; (b) 
positively and moderately/strongly correlated with effort and well-being, although these 
relationships were stronger among girls than boys; and (c) not correlated with PACER laps among 
boys, whereas autonomy and competence were positively and weakly/moderately correlated with 
PACER laps among girls. In addition, BMI was negatively and moderately correlated with PACER 
laps among both boys and girls; BMI was also negatively and weakly/moderately correlated with 
autonomy, competence, and well-being among girls, but not boys. 
 All assumptions for correct specification of the regression models were met, and no 
multicollinearity was observed with the diagnostics of variance inflation factors (<10), tolerance 
(>.10), and condition numbers (κ < 30). It is important to note that, when only BMI was entered in 
Step 1 as a simple regression model, the significance level of the model and values of R and β 
were the same as the correlational analyses. Therefore, only the overall model and prediction in 
Step 2 were interpreted in the following sections and in Table 2. 
 
Regression analyses 
 
Three BPNs did not explain significant amount of variance in the overall model of PACER laps 
among boys (ΔR2 = .017, p = .58) or girls (ΔR2 = .061, p < .05), although the corresponding 
models were significant, F(4, 105) = 3.17, p < .05 and F(4, 99) = 9.26, p < .001, due to the 
contribution of BMI. As a control variable, BMI was the only significant variable in predicting 
PACER laps among both boys (β = −.31) and girls (β = −.34). 
 In the overall model of effort in PE among boys and girls, F(4, 105) = 10.78 and F(4, 
99) = 21.87, p < .001, respectively, three BPNs significantly explained a large amount of variance 
(ΔR2 = .42 and .45). Competence was the only significant predictor among boys, contributing to 
16% of the unique variance in the regression model and sharing 95% of the variance with Y^. Both 
competence and relatedness were significant predictors among girls, contributing to 16% and 7% 
of the unique variance in the regression model and sharing 88% and 79% of the variance with  
Y^, respectively. Comparing the regression models by gender, competence was more important for 
boys than girls, while relatedness was more important for girls than boys in predicting effort; BMI 
did not predict effort in this study (p > .05). The post hoc power analyses showed sufficient powers 
of .970 and .988 for boys’ and girls’ models, respectively. 
 Three BPNs significantly explained a large amount of variance (ΔR2 = .30 and .48, 
respectively) in the overall model of well-being among boys and girls, respectively, F(4, 
105) = 11.70 and F(4, 99) = 28.12, p < .001. Both competence and relatedness were significant 
predictors among boys and girls, contributing to (a) 7% and 4% of the unique variance in the boys’ 
regression model and sharing 82% and 71% of the variance with Y^, respectively, and (b) 6% and 
3% of the unique variance in the girls’ regression model and sharing 80% and 82% of the variance 
with Y^, respectively. Comparing the regression models between boys and girls, both competence 
and relatedness were similarly important, based on the magnitude of β and r2

s, with competence 
slightly more important than relatedness in predicting well-being; BMI did not predict well-being 
in this study (p > .05). The post hoc power analyses showed a sufficient power of .998 for the girls’ 
model, but a lower-than-desired power of .673 in the boys’ model. Given that both competence 



and relatedness were significant predictors in the boys’ model, the risk of Type II errors might not 
have influenced this regression model as much (Cohen, 1992). 
 

Discussion 
 
The purpose of this study was to examine the predictive strengths of BPNs on adaptive outcomes 
in PE within gender and between genders in a sample of Hispanic elementary-school-aged 
children. The main study findings were in support of previous SDT-based PE literature in other 
populations, although this study revealed some unique differences in the contribution of BPNs 
between genders. These unique differences were evidenced by examining the unique variance and 
structure coefficients in the corresponding regression models. Figure 1 summarizes the predictive 
strengths of BPNs to aid in the discussion. 
 

 
Figure 1. Relative importance of basic psychological needs in physical education 
on adaptive outcomes among Hispanic boys and girls. 
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With regard to the physical outcome, none of the BPNs emerged as significant predictors, whereas 
BMI explained a medium-to-large variance as a control variable in cardiorespiratory fitness among 
both boys and girls. This result is consistent with previous research that showed psychological 
factors were not as strong as physical factors in predicting physical outcomes among Hispanic 
students (Vierling et al., 2007). Nevertheless, an examination of the bivariate relationships and 
structure coefficients suggests that competence was moderately related to girls’ cardiorespiratory 
fitness. This finding implies the potential contribution of competence to promoting the physical 
fitness of Hispanic girls. In practice, PE teachers may provide more opportunities for Hispanic 
girls to enhance their competence beliefs toward health-related fitness through participation in 
various physical activities. In addition, teachers may rotate girls with lower skill levels in small 



groups in order to reduce their self-consciousness in performing physical activities and enhance 
their perceived competence for fitness improvement. 
 Regarding the cognitive outcome, BPNs explained a large variance in effort in PE among 
both boys and girls. Both the unique variance and the structure coefficient showed that competence 
was the most important BPN for both genders, albeit more important for boys than girls. The 
central role of competence in effort is consistent with previous research findings among 
elementary- and middle-school-aged children in various countries (Leptokaridou et al., 2015; 
Ntoumanis, 2001; Taylor & Lonsdale, 2010). Relatedness was a significant predictor among girls 
only. These results suggest that, to assist Hispanic children in putting forth effort in PE, 
competence may be more important for boys, who place more value on sports and PE than girls 
do (Fredricks & Eccles, 2002), whereas relatedness may be more important for girls, who place 
more value on social interaction and recognition in PE than boys do (Garn, McCaughtry, Shen, 
Martin, & Fahlman, 2011). Furthermore, fourth- and fifth-grade Hispanic girls rated athletic 
appearance and competence lower, but encouragement from friends higher than other racial/ethnic 
and gender groups (Anderson, Mâsse, Zhang, Coleman, & Chang, 2011); thus, relatedness might 
play a relatively more important role in adaptive outcomes among Hispanic girls than others. 
 Concerning the psychological outcome, BPNs explained a large variance in general well-
being among both boys and girls. Both competence and relatedness were significant predictors 
among both boys and girls. In line with previous research evidence (Standage et al., 2012), 
autonomy in PE was not significant in predicting psychological outcomes. An examination of the 
unique variance and structure coefficients suggested that competence was the most important BPN 
in predicting well-being, with similar magnitudes between genders. 

Although autonomy was not a significant predictor of any adaptive outcomes among boys 
and girls in this study, its contribution in the regression analyses was worthy of investigation. 
Previous PE studies have attributed the nonsignificant role of autonomy to an incomprehensive 
assessment of autonomy that was based only on the perceived choices in PE (Ntoumanis, 2001; 
Taylor & Lonsdale, 2010), which might also explain the nonsignificant role of autonomy in this 
study. Furthermore, Reeve, Nix, and Hamm (2003) conducted three studies in an educational 
setting, which revealed that the internal locus and volition components of autonomy were more 
important than perceived choices in predicting self-determination. Shen (2015) argued that PE 
curricula often include traditional physical activities preferred by boys; thus, offering activity 
choices for girls, such as dance and yoga, is crucial for improving girls’ motivation in PE as well 
as enhancing their health values and well-being. This perceived choice may be especially important 
for improving Hispanic girls’ effort in PE and well-being due to their relatively low physical 
activity participation, high sedentary behavior (Fakhouri et al., 2013), and low perceived 
importance of physical activity (Anderson et al., 2011) when compared with girls of other 
racial/ethnic groups. Thus, in addition to satisfying Hispanic girls’ competence and relatedness 
needs, PE teachers should provide them with appropriate and culturally relevant activity choices 
(Azzarito & Solmon, 2009), which may help the girls put forth effort in PE and experience greater 
well-being, including perceived physical health, happiness, and social support. 

This study demonstrates several unique strengths and contributions to the literature. First, 
the results of this study provide new understandings of the different roles of the three BPNs in 
predicting various adaptive outcomes related to PE. Our investigation on only Hispanic children 
offers unique evidence of this population and also encourages future comparisons across 
races/ethnicities and cultures that little research has examined. Second, this study included 
objective physical measures of BMI and the cardiorespiratory fitness assessment, which added 



internal validity to the findings as compared with research using only self-report measures. In 
addition, this study used a comprehensive approach to investigate the predictive strengths and 
relative importance of BPNs based on the unique variance and structure coefficients in regression 
models instead of solely using significant R2 change and beta weights for interpretation of the 
findings (Courville & Thompson, 2001; Nathans et al., 2012). It is recommended that future 
research continue to adopt this approach to examine the relative importance of predictors and group 
comparisons that would otherwise not be revealed (Yeatts et al., 2017). 

There are limitations that need to be addressed for future research. First, this study used a 
cross-sectional research design in which causality could not be developed. Future research should 
use an experimental or a longitudinal research design to examine how changes in BPNs may 
predict physical, cognitive, and psychological outcomes across genders (e.g., Taylor et al., 2010). 
Second, due to a relatively small sample size for hierarchical linear modeling, this study only 
investigated the student-level effects, but not the class- or school-level effects, which limited the 
generalization of the findings. Future investigations should recruit a larger sample size to examine 
how the class- or school-level BPNs (e.g., Taylor & Lonsdale, 2010) may contribute to boys’ and 
girls’ adaptive outcomes differently. Third, autonomy was measured mostly based on perceived 
choices in this study, which might have contributed to its nonsignificance in predicting adaptive 
outcomes. Future studies should further assess the perceived locus of causality and volition aspects 
of autonomy in addition to perceived choices using a new validated measure in PE similar to those 
in other educational settings (Reeve et al., 2003). Finally, studying Hispanic children with a 
consideration of different sociodemographic factors, including family background, country of 
birth, and English- and Spanish-language proficiency, is warranted, as acculturation affects leisure-
time physical activity and obesity among Hispanic adolescents (Liu, Probst, Harun, Bennett, & 
Torres, 2009). 

Taking the study findings together, elementary PE teachers who teach Hispanic children 
should prioritize satisfaction of their competence to enhance their adaptive outcomes in PE 
(Cairney et al., 2012). For instance, teachers may design developmentally appropriate tasks with 
ample practice opportunities, as well as provide specific positive feedback, to enhance Hispanic 
children’s perceived competence. Then, PE teachers should emphasize satisfaction of Hispanic 
girls’ relatedness in PE by implementing more group activities that encourage cooperation, respect 
of diverse abilities, and acceptance among students, as well as support the girls’ autonomy by 
offering meaningful activity choices and allowing students to make decisions about the degree of 
participation in various activities. Although satisfying Hispanic boys’ relatedness and autonomy is 
also important from the theoretical standpoint (Deci & Ryan, 1985), focusing on satisfaction of 
competence may be more important in facilitating adaptive outcomes among Hispanic boys. 

 
Conclusions 

 
As the initial research effort within the context of PE that focuses on Hispanic children, a 
vulnerable population with more health issues than their counterparts in the United States, the 
findings of this study add empirical evidence to the current PE literature and knowledge for 
promoting adaptive outcomes among Hispanic boys and girls. The results of this study are 
consistent with previous research that highlights the central role of competence within the context 
of PE (Ntoumanis, 2001; Taylor & Lonsdale, 2010; Taylor et al., 2010). Contrary to previous 
studies conducted in Europe (Standage et al., 2012; van Aart et al., 2017), only small gender 
differences were found in the roles of BPNs in this study: relatedness had stronger predictive 



strengths in adaptive outcomes among Hispanic girls than boys, in general. Thus, gender may 
interact with culture and race/ethnicity to influence the role of BPNs in adaptive outcomes related 
to PE. Further investigations are warranted to help us better understand how to develop healthy 
children across gender and race/ethnicity and optimize their physical, cognitive, and psychological 
outcomes. 
 
Notes 
 

1. Whereas sr2 can be computed through regression analysis in SPSS, r2
s has to be computed 

manually (see Courville & Thompson, 2001; Yeatts et al., 2017). 
2. Y^ epresents the predicted dependent variable score in a regression model (see Courville 

& Thompson, 2001). 
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