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Abstract:

Research upon the impact of the Sport Education model (SEM) in 
motivational terms is prolific and consistent; however, there is a gap in 
research concerning the jointly effects of the SEM on adolescents’ 
motivational, emotional, and well-being dimensions. This study aimed to 
examine the effect of a multi-season SEM-based program on self-
determined motivation, basic psychological needs, emotional 
intelligence, satisfaction with life, and the intention to be physically 
active on physical education (PE) students during a school year. 252 
high school students (M = 13.88; SD = 1.68) from grades 7 and 10 
(nine intact groups) participated in this study. A quasi-experimental 
design, with four measurements (T1 –September-, T2 –December-, T3 –
March-, and T4 –June-), was carried out. The repeated measures 
ANOVA, with time as within-subject factor, and both grade-level and 
gender as between-subject factors, revealed significant effects over time 
in autonomy F(3,624) = 12.413, p <. 001, η2 = .056, competence 
F(2.78, 579.09) = 10.733, p <. 001, η2 = .049, emotional control and 
regulation F(2.74, 569.74) = 7.045, p <. 001, η2 = .033, and emotional 
empathy F(2.71, 563.71) = 4.248, p <. 01, η2 = .007. Some 
interactions were also found according to grade-level and gender. 
Between-subject MANOVAs showed differences tended to progressively 
increase over time. Results confirm the potential of the SEM to cushion 
the motivational decline and satisfy the basic psychological needs during 
adolescence. SEM was shown to be, for the first time, a useful model for 
increasing the dimensions of emotional intelligence in PE.
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1 Effects of the Sport Education model on adolescents’ motivational, emotional and 

2 well-being dimensions during a school year

3 Abstract

4 Research upon the impact of the Sport Education model (SEM) in motivational terms is 

5 prolific and consistent; however, studies that jointly address the effects of SEM on 

6 adolescents’ motivational, emotional and well-being dimensions are scarce. This study 

7 aimed to examine the effect of a multi-season SEM-based program on self-determined 

8 motivation, basic psychological needs, emotional intelligence, satisfaction with life, and 

9 the intention to be physically active on physical education (PE) students during a school 

10 year. 252 high school students (M = 13.88; SD = 1.68) from grades 7 and 10 (nine intact 

11 groups) participated in this study. A quasi-experimental design, with four measurements 

12 (T1 –September-, T2 –December-, T3 –March-, and T4 –June-), without a control group 

13 was carried out. The repeated measures ANOVA, with time as within-subject factor, 

14 and both grade-level and gender as between-subject factors, revealed significant effects 

15 over time in autonomy F(3,624) = 12.413, p <. 001, η2 = .056, competence F(2.78, 

16 579.09) = 10.733, p <. 001, η2 = .049, emotional control and regulation F(2.74, 569.74) 

17 = 7.045, p <. 001, η2 = .033, and emotional empathy F(2.71, 563.71) = 4.248, p <. 01, η2 

18 = .007. Some interactions were also found according to grade-level and gender. 

19 Between-subject MANOVAs showed differences tended to progressively increase over 

20 time. Results confirm the potential of the SEM to cushion the motivational decline and 

21 satisfy the basic psychological needs during adolescence. Furthermore, SEM was shown 

22 to be a useful approach for increasing the emotional intelligence dimensions in PE 

23 context.
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24 Keywords: Motivation, self-determination theory, emotional intelligence: ability, sport 

25 education, subjective well-being: cognitive dimension.
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26 Introduction

27 The empirical evidence suggests that physical education (PE) has the potential to make 

28 important contributions to the development of young people in the physical, social, 

29 affective and cognitive domains (Bailey et al., 2009; Bessa et al., 2021). However, 

30 research on how the motivational, emotional and well-being students’ domains are 

31 related within the educational context is scarce (Méndez-Giménez et al., 2020). On the 

32 one hand, understanding the adolescents’ motivational process in the PE context is 

33 important since their physical activity (PA) decreases with age, as indicated by the 

34 average annual decline of 7% (Corder et al., 2019; Dumith et al., 2011; Farooq et al., 

35 2018; Sember  et al., 2020). Furthermore, the majority of high school students in 

36 Western countries do not meet PA recommendations (Kann et al., 2014), and have less 

37 motivation towards PE (Ntoumanis et al., 2009). On the other hand, understanding how 

38 adolescents manage their emotions in the PE context, and its impact on their motivation 

39 and well-being, would allow us to address successful programs for their integral 

40 development (Méndez-Giménez et al., 2020).

41 Self-determination theory

42 The Self-determination Theory (SDT; Deci and Ryan, 2000) has emerged as one of the 

43 most important theoretical frameworks to explain motivation towards PA, both in the 

44 school and sport contexts (Ntoumanis and Standadge, 2009). It postulates that the 

45 individual can be intrinsically (due to the enthusiasm the task entails itself), extrinsically 

46 motivated (due to external reinforcement) or amotivated (due to lack of motivation). In 

47 addition, extrinsic motivation has a series of intermediate regulations that range from 

48 integrated regulation (the most self-determined), to external regulation (the least self-

49 determined), including identified and introjected regulation. A second postulate of the 

50 SDT establishes that there are three basic psychological needs (BNP; competence, 
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51 autonomy and relatedness) that allow students to be self-determined, that is, to be 

52 intrinsically motivated. They are considered as innate psychological nutrients that are 

53 essential for ongoing psychological growth, integrity, and well-being (Deci and Ryan, 

54 2000, p. 229). Autonomy refers to the student's ability to perform tasks independently. 

55 Competence refers to the student's ability to solve motor problems effectively. 

56 Relatedness refers to the ability to relate to peers, regardless of gender or origin. 

57 Extensive research in the PE context (e.g. Ntoumanis, 2005; Standage et al., 2003; 

58 Standage et al., 2006) has shown that a greater satisfaction of these three needs is 

59 related to a more self-determined motivation. Third, the SDT framework posits that 

60 motivation leads to different types of cognitive, emotional, and behavioral 

61 consequences. The most positive consequences, such as the intention to perform PA, 

62 would be produced by the more self-determined forms of motivation, while the most 

63 negative consequences would be produced by the less self-determined forms of 

64 motivation. Several studies focused on high school PE lessons have shown a drop in 

65 self-determined motivation and an increase in amotivation (Navarro-Patón et al., 2020; 

66 Vlachopoulos et al., 2011), along with a decrease in BPN (Cecchini et al., 2012; 

67 Navarro-Patón et al., 2018; Vlachopoulos et al., 2011). The authors pointed out the 

68 teacher’s methodology as a possible cause since a class climate of competition and 

69 performance is commonly generated and emphasized during this educational stage. 

70 Inter-gender differences have also been revealed in self-determined motivation in favor 

71 of boys, suggesting the existence of a gendered curriculum (Navarro-Patón et al., 2020).

72 Emotional intelligence

73 Over the last decades, emotional intelligence (EI) has evolved a huge interest in the 

74 field of psychology, sport or education (Hodzic et al., 2017). Two main approaches on 

75 EI stand out in literature: ability and trait EI models. Ability models consider EI to be 
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76 composed of specific emotional skills (Mayer and Salovey, 1997). EI is understood as 

77 the set of interrelated competences to perceive, express, understand, regulate, and 

78 control emotions in oneself and others (Mayer et al., 2016). Trait EI elements are 

79 personality traits, as opposed to competencies or mental abilities. Trait models include 

80 EI as dispositions related to emotion, in a hierarchically lower position to the 

81 personality traits that determine the way people behave in emotional situations (Petrides 

82 et al., 2007). The present study analyzes the emotional intelligence of PE students from 

83 the EI ability model. 

84 A couple of meta-analysis has highlighted a positive relationship between EI and 

85 mental, psychosomatic and physical health (Martins et al., 2010), as well as with 

86 subjective well-being in children, adolescents and young people (Sánchez-Álvarez et 

87 al., 2016). Other studies have reported moderate relationships between EI and 

88 satisfaction with life in both cross-sectional and prospective studies (Brackett et al., 

89 2004; Extremera et al., 2011). In the sport field, the review by Laborde et al. (2016) 

90 found a positive relationship between trait EI and higher performance and sports 

91 success. They also revealed more pleasant (and less unpleasant) emotions both during 

92 and after the competitive event, as well as lower levels of stress, and greater 

93 involvement in adaptive behaviors. Furthermore, EI was related to a higher level of PA 

94 and positive attitudes towards PA. In the same way, it has been shown that trait EI is 

95 positively related to the duration and frequency of sports participation (Laborde et al., 

96 2017).

97 Subjective well-being

98 Motivational and emotional factors are related to well-being constructs. Within SDT, 

99 Ryan and Deci (2001) pointed out the close relationship between more self-determined 

100 forms of motivation and well-being. Besides, the association between emotion and well-
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101 being has been established (e.g. Sanchez-Alvarez et al., 2016). Subjective well-being 

102 includes both cognitive and affective evaluations of a person’s life (Diener, 2000). 

103 Cognitive well-being refers to the evaluation of people in their past and present lives 

104 and is usually measured using the Satisfaction with Life Scale (Diener et al., 1985). 

105 Affective well-being represents the balance between an individual’s experience of 

106 positive and negative emotions. This study analyses the cognitive dimension of 

107 subjective well-being.

108 Sport education model & comprehensive development of students

109 Despite the importance of motivational, emotional and well-being factors in the 

110 comprehensive development of students, there is little information on how the PE 

111 curriculum or the application of pedagogical models-based programs influences these 

112 dimensions. One of the most studied pedagogical models is Sport Education (SEM; 

113 Hastie et al., 2011; Hastie et al., 2014; Siedentop, 1994). The SEM was defined as a 

114 model that allows students to live authentic sports experiences. It pursues three 

115 fundamental objectives, that is, students to be competent, enthusiastic about the practice 

116 and literate (Siedentop, 1994). Compared to the traditional methodology (based in short 

117 units, teacher-led activities and direct instruction), SEM teaching is organized through 

118 longer units or seasons; small, heterogeneous and persistent teams during the unit; use 

119 of rotating roles (giving responsibilities to students); systematic records, and final 

120 events in a festive atmosphere (Siedentop et al., 2020).

121 Research on the impact of specific SEM seasons on motivational outcomes is 

122 relatively consistent across gender, grade, and content (Chu and Zhang, 2018). 

123 Compared with the traditional methodology, several studies showed significant 

124 differences in favor of SEM in self-determined motivation (Bessa et al., 2021; 

125 Burgueño et al., 2017; Cuevas et al., 2016; Perlman, 2011; Viciana et al. , 2020) and in 
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126 some or all of the BPN (Burgueño et al., 2018; Cuevas et al., 2015; Méndez-Giménez et 

127 al., 2015; Wallhead et al., 2014). Chu and Zhang (2018) concluded that SEM programs 

128 generally promote a greater climate of mastery and greater students’ perception of 

129 autonomy, competence, and relatedness than the traditional PE curriculum, facilitating 

130 students’ self-determined motivation. However, a gap in this line of research is to verify 

131 whether the increased levels of self-determined motivation and BPN satisfaction are 

132 maintained over time in consecutive SEM programs. Martínez de Ojeda et al. (2016) 

133 reported maintained high levels in classroom social climate, perceived competence, and 

134 intention to be physically active in elementary school students over three consecutive 

135 seasons. Martínez de Ojeda et al. (2021) compared the SEM conditions against the 

136 traditional model in students from second to sixth grade of primary education. Students 

137 who followed the SEM-condition progressively received seasons throughout their 

138 educational pathway (up to a maximum of 16 seasons during five school years). Results 

139 showed positive effects in intrinsic motivation (girls), identified regulation (sixth 

140 grade), and BPN (competence, relationship, and novelty) in those students who 

141 participated through SEM programs. However, boys were more amotivated.

142 Regarding the emotional dimension, only a few studies have analyzed the effect 

143 of specific SEM seasons on students’ EI. Méndez-Giménez et al. (2017) found 

144 significant differences in favor of the experimental group in a season of body expression 

145 (mime), both in EI (attention, clarity and repair) and BPN (autonomy, competence and 

146 relationship) of sixth grade students. Luna et al. (2019) revealed that a 16-session SEM 

147 pilot program of ringo (an alternative sport) promoted significant improvements in trait 

148 EI, and in a specific indicator of subjective well-being of the experimental group 

149 (grades 7 to 9). More recently, the study conducted by Arikan (2020) developed and 

150 applied a 16-week volleyball program combining the Socio-Emotional Learning 
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151 framework and the SEM. The ANCOVA analysis showed significant posttest 

152 differences in students’ EI levels in favor of the experimental group. Finally, the results 

153 of the study by Luna et al. (2020) found significant improvements in the affective 

154 component of subjective well-being and in the reduction of anxiety in favor of the SEM 

155 group compared to a control group.

156 To date, no study has jointly reported the impact of the SEM on motivational, 

157 emotional and well-being dimensions in PE students. Chu and Zhang (2018) consider 

158 imperative to conduct more research with students in grades 11 and 12 (junior and 

159 senior high school), because students in this age group begin to be less physically active 

160 and adopt sedentary lifestyles (Kann et al., 2014).

161 Objectives and hypotheses 

162 The present study analyzed the effects of the SEM on BPN, self-determined motivation, 

163 EI dimensions (recognition, control and regulation, and empathy emotional), 

164 satisfaction with life, and PA intentions on high school students from 7 and 10 grades 

165 during a full school year. Likewise, it assessed whether the effect varied depending on 

166 the grade-level and gender. Based on specific scientific evidence, the following results 

167 were hypothesized: 

168 Hypothesis 1: A progressive and significant increase over time in BPN.

169 Hypothesis 2: Students’ self-determined motivation would remain high and 

170 without significant changes across the year.

171 Hypothesis 3: Significant increases in students´ EI.

172 Hypothesis 4: No differences are expected over time in the rest of the variables.

173 Hypothesis 5: Higher motivational, emotional benefits and well-being benefits in 

174 seventh-grade students.

175 Method
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176 Participants and setting

177 This study was carried out in a state coeducational high school in southern Spain. It was 

178 selected because of its accessibility and collaboration towards research interventions. 

179 The socioeconomic level of the families is intermediate. 13% of students are at a socio-

180 educational disadvantage or have learning difficulties. The high school is located in the 

181 outskirts of the town, near a marginal area; however, the percentage of gipsy ethnic or 

182 immigrant students is very low (< 7%). Participants were 252 students from nine natural 

183 groups of 7th and 10th grade. The inclusion criteria were: (a) students who had attended 

184 the 80% of the SEM sessions, and (b) students with 95% of the questionnaires properly 

185 completed. As a result, 40 students were discarded. The final sample presented less than 

186 5% of missing values in the analyzed variables, which followed the assumption of loss 

187 of data completely at random (missing completely at random: MCAR). Therefore, 

188 missing values were imputed using the EM (Expectation-Maximization) algorithm. 

189 Consequently, a final sample of 212 participants (123 boys and 89 girls) took part in the 

190 study, aged between 12 and 18 years (M = 13.88; SD = 1.68). Students in this study had 

191 no prior experience with SEM.

192 Design

193 Data for this study were collected in connection to a large research project (a complete 

194 school year) on learning with SEM, which was approved by the school at the beginning 

195 of the academic year. It was followed a quasi-experimental design with non-probability 

196 sampling for convenience and pre-test (T1), post-test1 (T2), post-test2 (T3), and post-

197 test3 (T4) measurements in all groups. The study was carried out without a control 

198 group. Each student participated in five SEM seasons of 60 minutes per lesson, twice a 

199 week. The timing of the teaching units (seasons) and pertinent administrations of 

200 questionnaires are represented in Figure 1.
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201

202 Figure 1. Timing of SEM units and sequential administration of questionnaires.

203 Procedure

204 Each of the seasons were designed and implemented in all of the groups by the same 

205 teacher/researcher (expert in SE), with more than ten years of experience years 

206 implementing the model. To ensure the fidelity of each season, two experts in 

207 pedagogical models exhaustively reviewed the program, thus ensuring the inclusion of 

208 all indicators in order for a unit to be classified as SEM (Farias et al., 2018; Hastie et al., 

209 2017): (1) the season lasted for a long period of time, (2) the teams remained together 

210 throughout the season, (3) the competition included modified versions of the original 

211 game, (4) the students played roles other than the player, (5) periods of intra-group 

212 practice were included through reduced games, (6) the festivity was present throughout 

213 each season, (7) a keeping-record system was established, and (8) a final event 

214 culminated each season. Additional recommendations from Hastie and Casey (2014) 

215 have been followed: (a) description of the curricular elements of the unit, (b) validation 

216 of model implementation, and (c) a description of the program context.

217 The study had the approval of the board of the school. Parents or legal guardians 

218 of each student signed the informed consent letter to allow their child to participate in 
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219 the study. Procedures were conformed in accordance with the Declaration of Helsinki 

220 (2013). The questionnaires were anonymous and students were assured that their 

221 responses would not be available to their teachers or parents. They were also offered the 

222 possibility to decline participation or withdraw at any time. Questionnaires were 

223 administered through GoogleForm platform in the presence of one of the researchers, 

224 during class hours and in the center's computer lab. The average time for completing the 

225 questionnaires was 30 minutes, approximately. The dates on which the questionnaires 

226 were administered were as follows (T): September 2018 (T1), December 2018 (T2), 

227 March 2019 (T3), and June 2019 (T4).

228 Instruments

229 Basic psychological needs. The Basic Psychological Needs in Exercise Scale (BPNES) 

230 was applied, which has been adapted to Spanish and the context of school PE by 

231 Moreno et al. (2008). The scale consists of 12 items divided into three factors: 

232 autonomy (four items; e.g. "I have the opportunity to choose how to perform the 

233 exercises"), competence (four items; e.g. "I perform the exercises effectively"), and 

234 relatedness (four items; e.g. “I feel very comfortable with my classmates”). These items 

235 were introduced by the phrase "In my PE classes...". In the study by Moreno et al. 

236 (2008) Cronbach's alpha values were as follows: .81 for autonomy, .78 for competence, 

237 and .84 for relatedness.

238 Self-determined motivation. The different types of motivation were evaluated using the 

239 Perceived Locus of Causality scale (PLOC; Goudas et al., 1994), which was translated 

240 into Spanish and validated in the context of PE by Moreno et al. (2009). The instrument 

241 is headed by the statement "I participate in PE classes..." and is composed of five factors 

242 and 20 items (four for each factor): intrinsic motivation (e.g. “Because PE is fun”), 

243 identified regulation (e.g. "Because I want to learn sports skills"), introjected regulation 
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244 (e.g. "Because I want the teacher to think that I am a good student"), external regulation 

245 (e.g. "Because I will have problems if I don't") and amotivation (e.g. “But I don't really 

246 know why”). The study by Moreno et al. (2009) obtained the following Cronbach's 

247 alpha values: .80 for intrinsic motivation, .80 for identified regulation, .67 for 

248 introjected regulation, .70 for external regulation, and .74 for amotivation. The scores 

249 obtained in each of the PLOC subscales were used to calculate the self-determination 

250 index (SDI): (2 × intrinsic motivation + identified regulation) - ((introjected regulation 

251 + external regulation) / 2 + 2 × amotivation) (Vallerand and Rousseau, 2001). This 

252 index indicates the degree of self-determined motivation and has been widely used in 

253 motivational research in PE classes (e.g. Moreno-Murcia et al., 2008; Ntoumanis, 

254 2005). In this research, the values ranged between -13.88 and +18.

255 Emotional intelligence. The ability model of EI was evaluated. The Emotional 

256 Intelligence questionnaire in PE was validated by Cecchini et al. (2018) from an 

257 adaptation of the Emotional Intelligence scale in Sport (Arruza et al., 2013). This 

258 instrument is made up of 22 items that load into three factors: emotional recognition 

259 (eight items), which indicates the student's ability to recognize their own emotions in PE 

260 classes (e.g. "I am aware of my emotions when I play or compete"); emotional control 

261 and regulation (seven items), which includes the ability to control emotions during play 

262 and participation in classes (e.g. "When I face a game and / or competition, I control my 

263 emotions"); and emotional empathy (seven items), which includes the ability to be 

264 aware of and appreciate the feelings of peers in PE lessons (e.g. "I easily understand 

265 how my peers and / or rivals feel in games and / or competitions"). The items were 

266 preceded by the heading: "In my PE classes...". Cronbach's alpha values from the study 

267 by Cecchini et al. (2018) were .87, .81, .82, for recognition, control and regulation, and 

268 emotional empathy, respectively.
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269 Subjective well-being (cognitive dimension). It was used the Satisfaction with Life 

270 questionnaire by Diener et al. (1985), which measures a single factor composed of five 

271 items (e.g. "I am very satisfied with my life"). This instrument has been validated in 

272 Spanish by Cabañero et al. (2004). Cronbach's alpha coefficient in the study by Diener 

273 et al. (1985) was .87 and in Cabañero et al. (2004) was .82.

274 Intention to be physically active. The Intention to be Physically Active scale of Hein et 

275 al. (2004) was used. The intention to practice sports or physical activity expressed by 

276 students has been seen as a strong predictor of these behaviors (Hein et al., 2004). This 

277 instrument is made up of five items (e.g. “After finishing high school, I would like to be 

278 physically active”) that load a single factor. Items are preceded by the phrase 

279 "Regarding your intention to practice some physical-sport activity...". The Cronbach's 

280 alpha coefficient in the study by Hein et al. (2004) was .80. In the Spanish context, 

281 Moreno et al. (2007) verified its good psychometric properties through factor analysis 

282 and internal consistency (Cronbach's alpha of .94). 

283 All the questionnaires used a Likert scale from 1 (Totally disagree) to 5 (Totally 

284 agree), with the exception of the PLOC, which rated the items between 1 (Totally 

285 disagree) and 7 (Totally agree).

286 Statistical analyses

287 Data were processed using the IBM SPSS 24 software. The descriptive statistics were 

288 calculated and the reliability of the scales was checked by means of Cronbach’s alpha. 

289 Acceptable values in all the scales were found (α > .70, Nunnally, 1978), with the 

290 exception of autonomy in pretest (α = .68). Nevertheless, considering the proximity to 

291 acceptability levels, as well as the interest which implied for the study, this value was 

292 maintained for following analysis (Table 1). It was determined that one variable 
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293 followed a normal distribution when absolute values of asymmetry and kurtosis were 

294 lower than 2 (Gravetter and Wallnau, 2014). This was met in all cases.

295 In order to assess the effects of the SEM-based annual program in the three 

296 BPN, the self-determination scores, the dimensions of EI (recognition, control, 

297 regulation and empathy), the satisfaction with life, and the intention to be physically 

298 active, ANOVAs repeated measures (T1, T2, T3, and T4) were used as within-subject 

299 factors, whilst grade (7th / 10th) and gender (boys / girls) were considered as between-

300 subject factors. The level of significance was set at p < .05. Likewise, the size of the 

301 effect was calculated (ηp
 2). Cohen (1988: 40) classifies the size of the effect as small 

302 (p
2 = .20), medium (p

2 = .50) and big (p
2 = .80). Mauchly’s test was used to verify 

303 whether the sphericity assumption was met. Finally, comparisons between grades were 

304 determined using MANOVA(s) intergroup, one for each period (T1, T2, T3, and T4). 

305 The abovementioned variables were considered as dependent variables, while grades 

306 (7th, 10th) were assumed as permanent factors.

307 Results

308 Reliability and descriptive statistics 

309 Table 1 shows the internal reliability coefficients, means and standard deviations of 

310 each analyzed variable in T1, T2, T3, and T4, regarding both total sample and by grade.
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Table 1.  Cronbach's alpha and descriptive statistics of the variables (four measurement times) according to the total 

sample and by grade.

T1 T2 T3 T4
Grade α M SD α SD DT α SD DT α M SD

7th 3.48 .80 3.54 .85 3.70 .85 3.92 .80
10th 3.42 .72 3.44 .74 3.52 .78 3.59 .82

Autonomy

Total .68 3.45a .76 .81 3.49ab .79 .83 3.61bc .81 .85 3.74c .83
7th 3.97 .73 3.99 .75 4.14 .73 4.32 .64

10th 3.88 .79 3.90 .65 3.89 .72 3.98 .67
Competence

Total .75 3.92a .76 .75 3.94a .70 .80 4.00a .73 .79 4.14b .67
Relatedness 7th 4.29 .76 4.23 .73 4.32 .73 4.34 .72

10th 4.13 .88 4.12 .79 4.03 .80 4.03 .83
Total .84 4.20 .83 .85 4.17 .77 .86 4.16 .78 .87 4.18 .79

7th 7.61 4.98 6.77 5.34 6.56 6.02 6.84 5.92
10th 6.10 5.40 5.91 5.29 5.03 5.41 5.32 5.75

Self-
determination 

index Total .80 6.80 5.25 .83 6.31 5.32 .85 5.74 5.74 .84 6.02 5.87
7th 4.18 .63 4.23 .59 4.23 .76 4.26 .71

10th 4.11 .58 4.08 .57 3.97 .62 4.02 .60
Emotional 
recognition

Total .82 4.15 .60 .88 4.15 .59 .93 4.09 .70 .83 4.13 .66
7th 3.81 .74 3.97 .65 4.09 .76 4.13 .73

10th 3.75 .72 3.71 .67 3.74 .70 3.77 .66
Emotional 

Control and 
regulation Total .79 3.78a .73 .83 3.83ab .67 .88 3.90bc .75 .88 3.93c .72
Emotional 7th 3.81 .74 3.92 .74 3.97 .74 4.01 .75
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311

312

313

314

315

316
317 Note: In each row of the total sample, means with different superscripts differ at a level of p <.05. 

empathy 10th 3.78 .68 3.81 .60 3.79 .66 3.89 .68
Total .82 3.80a .71 .86 3.86ab .67 .88 3.87ab .70 .90 3.94bc .72

7th 4.04 .86 4.01 .86 4.06 .82 4.06 .80
10th 3.98 1.01 3.96 .88 3.96 .90 4.06 .89

Intention phys. 
active

Total .84 4.01 .94 .84 3.98 .87 .85 4.01 .87 .86 4.06 .85
7th 4.12 .83 4.23 .68 4.14 .86 4.08 .82

10th 3.84 .79 3.75 .73 3.75 .67 3.78 .77
Satisfaction 

with life
Total .84 3.97 .82 .85 3.97 .75 .86 3.93 .79 .88 3.92 .80
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318 Main effects of intervention

319 All variables met the normality criteria, with values of both asymmetry and kurtosis 

320 lower than 2. In relation to the BPN, a main effect of the intervention emerged through 

321 time in autonomy F(3,624) = 12.413, p <. 001, η2 = .056. Mauchly’s test indicated that 

322 the sphericity assumption was met (p > .05). Regarding pair-wise test (Bonferroni), 

323 statistically significant differences were found between: T1-T3 [t(211) = -2.92, p < .05], 

324 T1-T4 [t(211) = -5.37, p < .001], and T2-T4 [t(211) = -4.58 , p < .001]. Neither gender 

325 nor group differences were observed (p > .05). A main time effect of the intervention 

326 emerged in competence F(2.78, 579.09) = 10.733, p <. 001, η2 = .049. Mauchly’s test 

327 pointed that the sphericity assumption was not met (p < .05); therefore, degrees of 

328 freedom were corrected by means of the Greenhouse-Geisser’s test (ε=.93). With 

329 regards to pair-wise test (Bonferroni), statistically significant differences were found 

330 between T1-T4 [t(211) = -4.94, p < .001], T2-T4 [t(211) = -4.80, p < .001], and T3-T4 

331 [t(211) = -3.04 , p < .05]. Besides, factor x grade x gender interaction was significant 

332 F(2.78, 579.09) = 4.604, p <. 01, η2 = .022.

333 In addition, a main effect of the intervention was observed in the SDI factor 

334 F(1.98, 411.41) = 8.423, p <. 001, η2 = .039. Mauchly’s test showed that the sphericity 

335 assumption was not met (p < .05); therefore, grades of freedom were corrected 

336 according to the Greenhouse-Geisser’s estimation (ε=.66).

337 Secondly, a main time effect of the intervention emerged in emotional control and 

338 regulation F(2.74, 569.74) = 7.045, p <. 001, η2 = .033. Mauchly’s test indicated that the 

339 sphericity assumption was not met (p < .05); therefore, grades of freedom were 

340 corrected using Greenhouse- Geisser’s test (ε=.91). With regards to pair-wise tests 

341 (Bonferroni), statistically significant differences were found between T1-T3 [t(211) = -
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342 3.23, p < .01], T1-T4 [t(211) = -3.67, p < .01], and T2-T4 [t(211) = -2.78 , p < .05]. 

343 There were also observed a significant factor x grade interaction, F(2.74, 569.74) = 

344 4.621, p <. 01, η2 = .022, as well as a factor x grade x gender interaction F(2.74, 569.74) 

345 = 2.729, p <. 05, η2 = .013. A main time effect emerged in emotional empathy F(2.71, 

346 563.71) = 4.248, p <. 01, η2 = .007. The Mauchly’s test indicated that the sphericity 

347 assumption was not met (p < .05); therefore, the grades of freedom were corrected by 

348 means of Greenhouse-Geisser’s estimation (ε=.93). Regarding pair-wise tests 

349 (Bonferroni), statistically significant differences were found between T1-T4 [t(211) = -

350 3.08, p < .05].

351 Figure 2 represents the evolution of variables in T1, T2, T3 and T4, according to 

352 grade level and gender.

Page 18 of 36

https://mc.manuscriptcentral.com/epe

European Physical Education Review

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

19

3.44

3.53

3.8

3.96

3.52
3.56 3.6

3.87

3.49 3.45 3.5
3.54

3.32
3.41

3.56

3.66

T1 T2 T3 T4
3.3

3.4

3.5

3.6

3.7

3.8

3.9

4

Grade 7 Boys Grade 7 Girls

Grade 10 Boys Grade 10 Girls

Autonomy Competence Relatedness

Emotional recognition Emotional control and regulation Emotional empathy 

4

4.1

4.29 4.35

3.93 3.88 3.97

4.28
4.11

4.08 3.95 4.07

3.48
3.6

3.79 3.83

T1 T2 T3 T4
3.4
3.5
3.6
3.7
3.8
3.9

4
4.1
4.2
4.3
4.4

Grade 7 Boys Grade 7 Girls

Grade 10 Boys Grade 10 Girls

4.25
4.17

4.32

4.34.33
4.3

4.32

4.394.33

4.25

4.11 4.11

3.79

3.91 3.88 3.9

T1 T2 T3 T4
3.7

3.8

3.9

4

4.1

4.2

4.3

4.4

Grade 7 Boys Grade 7 Girls

Grade 10 Boys Grade 10 Girls

4.2
4.2

4.23
4.25

4.17

4.28

4.22

4.27

4.15 4.12

3.95

4.054.05

3.99
4

3.96

T1 T2 T3 T4
3.9

3.95
4

4.05
4.1

4.15
4.2

4.25
4.3

Grade 7 Boys Grade 7 Girls

Grade 10 Boys Grade 10 Girls

3.81

3.89

4.16 4.19

3.81

4.04
4.01

4.06

3.91
3.87 3.85

3.9

3.46 3.43
3.54

3.55

T1 T2 T3 T4
3.4
3.5
3.6
3.7
3.8
3.9

4
4.1
4.2

Grade 7 Boys Grade 7 Girls

Grade 10 Boys Grade 10 Girls

3.74
3.77

3.96
3.99

3.89

4.08

3.98
4.04

3.83 3.85
3.83

3.9

3.71
3.73

3.7

3.86

T1 T2 T3 T4
3.7

3.75
3.8

3.85
3.9

3.95
4

4.05
4.1

Grade 7 Boys Grade 7 Girls

Grade 10 Boys Grade 10 Girls

Page 19 of 36

https://mc.manuscriptcentral.com/epe

European Physical Education Review

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

20

Self-determination index Satisfaction with life Intention to be physically active

353 Figure 2. Evolution of the analyzed variables at T1, T2, T3 and T4, by grade level and gender.
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355 Comparison between groups 

356 In relation to between-subject MANOVAs, a significant effect emerged for the grade in 

357 all times, except in T1: T2 [Wilks’ lambda (10, 201) = .79, F = 2.769, p <.01, η2 = .12]; 

358 T3 [Wilks’ lambda (10, 201) = .90, F = 2.233, p <.05, η2 = .10], T4 [Wilks’ lambda (10, 

359 201) = .83, F = 4.007, p < .001, η2 = .16]. Differences arouse in a greater number of 

360 variables as time progressed: T1, satisfaction with life [F = 6.067, p =.015, η2 = .028]; 

361 T2, emotional recognition [F = 3.947, p =.048, η2 = .018], emotional control and 

362 regulation [F = 7.832, p =.006, η2 = .036], and satisfaction with life [F = 24.241, p 

363 <.001, η2 = .103]; T3, competence [F = 6.162, p =.014, η2 = .029], relatedness [F = 

364 7.479, p =.007, η2 = .034], emotional recognition [F = .7314, p =.007, η2 = .034], 

365 emotional control and regulation [F = 12.132, p =.001, η2 = .055], and satisfaction with 

366 life [F = 13.551, p <.001, η2 = .061]; and T4, autonomy [F = 8.732 p =.003, η2 = .040], 

367 competence [F = 13.818, p <.001, η2 = .062], relatedness [F = 8.509, p =.004, η2 = 

368 .039], emotional recognition [F = 7.409, p =.007, η2 = .024], emotional control and 

369 regulation [F = 13.808, p <.001, η2 = .062], and satisfaction with life [F = 7.418, p 

370 =.007, η2 = .034].

371 Discussion

372 The main purpose of this study was to jointly analyze the SEM’s effect on students’ 

373 motivational, emotional and wellbeing dimensions, as well as their intention to be 

374 physically active. In addition, effects were analyzed according to grade-level and 

375 gender.

376 Results partially supported hypothesis 1 (a progressive and significant increase 

377 over time in BPN). Significant increases across the year were found on two of the BPN: 

378 autonomy and competence. These results are consistent with earlier research comparing 

379 SEM and traditional methodology (Burgueño et al., 2018; Cuevas et al., 2015; Méndez-
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380 Giménez et al., 2015). In the present study, the long-lasting use of the SEM could 

381 progressively increase students’ perception of autonomy, regardless elements such as 

382 teaching content, age and gender. The learning of responsibilities (roles) throughout 

383 several seasons, along with a more independent decision-making (model’s inherent 

384 traits), could explain this increase (Perlman and Goc Karp, 2010). Consistent with 

385 previous research (Méndez-Giménez et al., 2015), the continuous implementation of the 

386 SEM was associated with improvements on students’ competence. Both modified game 

387 forms and properly adjusted equipment (inherent to SEM) are possible explanations of 

388 these results (Siedentop et al., 2020). Moreover, interactions according to both grade 

389 and gender emerged. That is, improvements in competence over time were greater on 

390 seventh-grade students, while it was more pronounced on girls (especially among tenth-

391 grade students). The program could moderate gender-based differences commonly 

392 attributed to adolescence (Fraguela-Vale et al., 2020). Contrary to the expected results, 

393 there were not found changes across the seasons on students’ relatedness. Research has 

394 emphasized SEM’s potential for developing peer relationships (Luna, Guerrero, 

395 Rodrigo-Ruiz, et al., 2020; Penney et al., 2002). It has been stated that roles’ assignment 

396 prompted more and better peer interactions (Hastie, 2000). A plausible explanation of 

397 our results could be found in the high punctuations. In fact, among the BPN, relatedness 

398 had the highest values in all measurement phases (4.20, 4.17, 4.16, and 4.18, 

399 respectively in T1, T2, T3, and T4).

400 The second hypothesis prognosticated that students’ self-determined motivation 

401 levels would remain high and without significant changes across the year. It was 

402 assumed that the SEM would generate an ‘absorbing effect’ of both the fall of self-

403 determined motivation and the raise of amotivation during secondary education 

404 (Cecchini et al., 2012; Navarro-Patón et al., 2020; Ntoumanis et al., 2009). Results 
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405 confirm the hypothesis and strengthen the potential of the SEM for maintaining upper 

406 motivational levels through one-year school programs, especially when the novelty 

407 effect of the methodology ceases to be a constant. In addition, it was found a gender 

408 effect. Self-determined motivation levels reversed during the year with boys suffering a 

409 decrease. For their part, girls seem to benefit from the continuous effect of the SEM. 

410 Similar results were found by Martínez de Ojeda et al. (2021) with sixth-grade students. 

411 They speculated with the confronted perception of school-sport and media paradigm, 

412 against the ideal promoted through the SEM (where fair play and values are extolled 

413 during competition). This could cause a more sensitive motivational conflict on boys, 

414 given that they participated in extracurricular sports to a greater extent.

415 Regarding ability EI, results showed significant increases over time in two 

416 dimensions: regulation and control, and emotional empathy. These results align with the 

417 scarce previous research (Arikan, 2020; Luna et al., 2019; Méndez-Giménez et al., 

418 2017) and support the hypothesis 3 (significant increases in students´ EI). Various 

419 structures of the model, such as permanent teams, festive environment during 

420 competition, and fair play, provide opportunities for students to empathize and to be 

421 aware of their emotions and those of their peers and rivals during the game. These 

422 findings are important given the close link between EI and positive attitudes towards 

423 physical activity, as well as sport participation (Laborde et al., 2016; 2017). Adolescents 

424 involved in SEM programs can learn to regulate and control their emotions, so that 

425 seasons aid them positive experiences to be mentally relaxed, control their tension level, 

426 recover concentration and make better decisions (Luna et al., 2019; 2020). To properly 

427 manage emotions in PE and in physical-sports practice is essential to be effective 

428 (Cecchini et al., 2018). In addition, there were found interactions between emotional 

429 control and regulation and grade, as well as between this same factor and grade and 
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430 gender. Seventh-grade students exhibited a significant increase, whilst tenth-grade 

431 students maintained steady levels over the year. Moreover, boys from this last group 

432 exhibited greater punctuations than girls in all phases, whereas values on seventh-grade 

433 students were similar among genders. The study conducted by Cecchini et al. (2018), 

434 with a sample of 1689 students, from fifth to eleventh grade, revealed significant 

435 differences in favor to boys, although it was not specified possible differences according 

436 to age or educational stages. Finally, it could be speculated that emotional recognition, 

437 which had the highest mean scores at all times of measurement, had less room for 

438 improvement. This could have cause that there were no changes over time.

439 With respect to hypothesis 4 (no differences in the rest of variables), there were 

440 not found differences over time in satisfaction with life nor intention to be physically 

441 active. These results should be interpreted as positive based on Goldbeck et al. (2007) 

442 who found a significant decrease on 11-to-16 years old adolescents’ satisfaction with 

443 life, whilst girls significantly exhibited lower scores than boys. In addition, several 

444 studies highlighted that abandonment of physical activity increases during adolescence 

445 (Cervelló et al., 2007). The fact that self-determined motivation scores remained intact 

446 over the year could influence on that reported stability. Future experimental studies 

447 could explain the potential of SEM to generate improvements in both variables.

448 Results showed that positive effects on motivational, emotional and well-being 

449 domains were greater on seventh-grade students (hypothesis 5: higher motivational, 

450 emotional and well-being benefits in seventh-grade students). It emerged a significant 

451 grade-effect in all MANOVAs between-subject, except from T1. In addition, as time 

452 progressed, differences were found in a greater number of variables. ANOVAS showed 

453 the following differences: a) T1: satisfaction with life; b) T2: emotional recognition, 

454 emotional control and regulation, and satisfaction with life; c) T3: competence, 
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455 relatedness, emotional recognition, control and regulation, and satisfaction with life; and 

456 d) T4: autonomy, competence, relatedness, emotional recognition, control and 

457 regulation, and satisfaction with life. There is some evidence in the literature of a 

458 significant decrease in the satisfaction of BPN with age, especially during adolescence 

459 (Cecchini et al., 2012; Navarro-Patón et al., 2018). The authors argued that the 

460 methodology used in PE, based on a competitive climate, could be one of the reasons 

461 for this decline. On the contrary, in the present study not only did this decline not 

462 emerge, but the BPN increased. However, the increase was higher in seventh-grade 

463 students, especially in T3 and T4. Based on these data, we conclude that this SEM 

464 program had a positive impact on BPN, even among students who were in the most 

465 critical phase of adolescence.

466 Regarding ability EI, differences were found between grades in emotional 

467 recognition and emotional control and regulation in T2, T3, and T4. In the first case, 

468 they were due to an increase in scores in seventh-grade and a decrease in tenth-grade, 

469 while in the second they were related to an increase only in seventh-grade. There is 

470 evidence of efficacy and significant improvements in trait EI with SEM in previous 

471 studies (Luna et al., 2019). However, in that study there were only three students aged 

472 15 years or older (10th grade). It is reasonable to speculate that the SEM program could 

473 have had a positive impact on seventh-grade students; nonetheless, it is not clear if the 

474 drop/stop on 10th grade students had any kind of influence from the model or if there is 

475 a developmental reason for it. More research is needed to clarify this issue.

476 Finally, in line with the findings of Goldbeck et al. (2007), grade-based 

477 differences were found in satisfaction with life, at all measurement times. The authors 

478 concluded that a decline in life satisfaction should be considered a developmental 

479 phenomenon. Our results converge with this body of knowledge, but it does not allow 

Page 25 of 36

https://mc.manuscriptcentral.com/epe

European Physical Education Review

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

26

480 us to speculate on a possible methodological effect. Future experimental investigations 

481 could determine whether or not this decrease can be cushioned by the effect generated 

482 through SEM programs.

483 Conclusions

484 In conclusion, results seem to encourage a positive and summative effect of the seasons 

485 contemplated in this multi-season SEM program in terms of self-determined motivation, 

486 BPN, and ability EI on adolescents. A possible positive impact of SEM on the cognitive 

487 dimension of subjective well-being is also speculated, which could prevent the decline 

488 observed during adolescence. This manuscript extends from a most comprehensive 

489 perspective of the student' variables the literature on SEM. However, this study has a 

490 number of limitations. First, its quasi-experimental design, where intact class groups 

491 have been used, and a control group was not available. Thus, results should be taken 

492 with caution and it not allows to establishing clear causal relationships. In addition, the 

493 sample belongs to a single high school, and all groups were taught by a single teacher. 

494 Besides, the effect of social desirability, when using only self-reported assessment 

495 instruments. Future studies should include longitudinal and experimental designs with a 

496 broad age spectrum.
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