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Abstract
The application of pedagogical models in the field of Physical Education provides 
numerous benefits for students. Noteworthy is the increase in intrinsic and extrinsic 
motivation together with a decrease in amotivation towards this subject. This study 
aimed to: (a) identify different intervention programmes that apply pedagogical 
models to the motivational domain and basic psychological needs; and (b) examine 
the effect of pedagogical model-based intervention programmes on the motivational 
domain and basic psychological needs. To address these two objectives, a 
systematic review was conducted following the PRISMA criteria. The search for 
research was carried out in ERIC, Web of Science, PubMed, PsycINFO and Scopus. 
The search was limited to the following areas of knowledge: “Education Educational 
Research”, “Psychology”, “Psychology Applied”, “Psychology Educational”, “Sport 
Sciences” and “Social Sciences”. A positive effect of the application of pedagogical 
models was found on autonomy satisfaction (g = 0.2942; [0.0856; 0.5027]; p < .05), 
competence (g = 0.351; [0.137; 0.566]; p < .05) and relatedness (g = 0.478; [0.177; 
0.779]; p < .05). A positive effect on the development of intrinsic motivation was also 
observed (g = 0.307; [0.013; 0.600]), along with a negative effect size for extrinsic 
motivation (g  =  −0.066; [−0.190; 0.058]) and amotivation (g  =  −0.263; [−0.475; 
0.010]). It was concluded that pedagogical models have a positive impact on the 
motivational and psychological domain of primary school students.
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Introduction
Continuous educational changes have shaped the history of 

the educational system since its beginnings, with the aim 

of improving teaching strategies and learning processes 

(Fernández-Río et al., 2020). In research, this issue has 

been one of the main concerns within the field of Physical 

Education (Manzano-Sánchez & Gómez-López, 2023). In 

this area, there is an increasing focus on making students 

the protagonists of their own learning, moving away from 

traditional approaches (Gaspar et al., 2021).

Pedagogical models have emerged to address this issue, 

seeking to establish an active methodology that provides 

learners with various benefits within the current educational 

context, such as: (1) enhancing students’ cultural literacy; (2) 

promoting cooperation among peers; (3) fostering students’ 

creativity; (4) achieving meaningful learning; (5) establishing 

a progressive learning program; (6) conducting continuous 

and formative assessment of students; and (7) responding to 

the main challenges of the twenty-first century (Fernández-

Río et al., 2020; Pérez-Pueyo et al., 2021). The concept 

of a pedagogical model is defined as a methodology that 

responds to the main pillars of teaching (teacher, student, 

content, and context) and adapts the teaching–learning 

process to students’ characteristics, with the aim of achieving 

the established objectives through the content to be taught 

(Hortigüela-Alcalá et al., 2019).

There are multiple pedagogical models. Among them, two 

groups can be distinguished (Pérez-Pueyo et al., 2021): basic 

pedagogical models and emerging models. The most widely 

used from an educational perspective and those that have 

evolved the most over time are the basic pedagogical models 

(Pérez-Pueyo et al., 2021). Within the subject of Physical 

Education, these models have played the most prominent 

role since its beginnings. Gil-Arias et al. (2021) highlight 

that there is no ideal model for an educational context, but 

rather that their combination (model hybridization) allows 

adaptation to the characteristics and needs of participants and 

maximizes their development. The different studies analyzed 

show that the hybridization of models in the teaching–

learning process makes it possible to achieve meaningful 

learning and promote adherence to physical activity and 

sport (Rodríguez-Martínez et al., 2021).

The hybridization of pedagogical models is understood as 

the combination of the different significant elements of each 

model (Pizarro et al., 2024). The aim of model hybridization is 

to incorporate the most relevant characteristics of each model 

or to establish a new model based on these characteristics 

within a learning situation (Rodríguez-Martínez et al., 2021). 

In addition to the previously mentioned benefits, pedagogical 

models aim to promote students’ adherence to physical 

activity. This will contribute positively to the development 

of psychosocial factors (Fernández-Bustos et al., 2024). 

One of the variables that most strongly influences 

psychosocial factors is motivation, which is supported by 

self-determination theory (Deci & Ryan, 2004; Ryan & Deci, 

2017). This theory is based on a hierarchical organization of 

motivational processes (Deci & Ryan, 2004; Ryan & Deci, 

2017). It explicitly establishes that the satisfaction of basic 

psychological needs constitutes a fundamental antecedent 

of different motivational states (Deci & Ryan, 2004; Ryan 

& Deci, 2017). These needs are innate and universal, and 

their degree of satisfaction determines the quality of the 

motivation that emerges, ranging from more controlled 

forms to fully self-determined states (Ryan & Deci, 2017; 

Ryan & Deci, 2020). It has been shown that when social 

contexts promote the satisfaction of basic psychological 

needs, students experience an increase in autonomous 

motivation, which in turn positively affects well-being 

and persistence toward activity (Ryan & Deci, 2017; Ryan 

& Deci, 2020). 

In contrast, the frustration of basic psychological needs 

generates less adaptive motivational dynamics, characterized 

by external regulation, introjection, or even amotivation 

(Deci & Ryan, 2004; Ryan & Deci, 2017). Based on this, 

motivation does not constitute the cause of the satisfaction 

of basic psychological needs, but rather derives directly from 

the extent to which the social context limits or facilitates 

these fundamental needs (Deci & Ryan, 2004; Ryan & Deci, 

2017). In physical educational contexts, the perceived degree 

of autonomy, competence, or relatedness predicts the level of 

intrinsic motivation and persistence toward academic tasks 

(Gaspar et al., 2021; Navarro-Patón et al., 2018). 

The satisfaction of basic psychological needs is not 

only the trigger of motivation, but also acts as a filter 

through which students adapt to the level of novelty of the 

pedagogical proposals established by the teacher (Manzano-

Sánchez & Gómez-López, 2023; Manzano-Sánchez & 

Valero-Valenzuela, 2019). When educational experiences 

promote the satisfaction of autonomy, competence, and 

relatedness, students generate better conditions to interpret 

novelty as a stimulating challenge (Fierro-Suero et al., 

2024; Železnik-Mežan et al., 2023). When these needs 

are satisfied, the level of pedagogical novelty increases 

autonomous motivation and generates a favorable climate 

for active engagement, creativity, and meaningful learning 

(Fierro-Suero et al., 2024). On the contrary, if novelty is 

introduced in an environment where basic psychological 

needs are not addressed, it may lead to frustration or external 

pressure, resulting in controlled motivation or amotivation 

(Fierro-Suero et al., 2024). 
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Based on all the above, the following research hypotheses 

were established: 

H.1. The application of pedagogical models will exert a 

positive effect on intrinsic motivation, extrinsic motivation, 

and the satisfaction of basic psychological needs of Primary 

Education students. 

H.2. The application of pedagogical models will exert a 

negative effect on the development of amotivation in Physical 

Education classes.

Derived from the research hypotheses, the proposed 

research objectives were:

O.1. To identify different intervention programs that 

apply pedagogical models to the motivational domain or the 

satisfaction of basic psychological needs in Primary Education. 

O.2. To examine the effect of pedagogical model–based 

intervention programs on the motivational domain and the 

satisfaction of basic psychological needs in Primary Education 

students. 

Methodology
For the execution of the systematic review with meta-

analysis, the criteria established in the PRISMA statement 

were taken as a reference (Page et al., 2021). Previously, 

the study was registered on the PROSPERO platform with 

the following code: CRD42025644236.

Sources of Information and Search 
Strategies
The search was carried out from October 2024 to 

December of the same year. A topic-based search was 

conducted in Web of Science, PubMed, ERIC, Scopus, 

and PsycINFO. The resulting search query was as 

follows: “Hybrid Model” OR “Pedagogical Model” AND 

“Elementary Education” AND “Physical Education” AND 

“Student”. The following areas were examined “Education 

Educational Research”, “Psychology”, “Psychology 

Applied”, “Psychology Educational”, “Sport Science”, 

and “Social Sciences”.

For the search, a temporal range of studies published 

between 2000 and 2024 was established in order to analyze 

the evolution of scientific production. Only scientific 

articles published in Spanish, English, and Portuguese 

were considered. This temporal range was selected because 

most of the studies were published during those years. 

Eligibility Criteria
The PICOT criteria were followed to present the eligibility 

criteria (Villca-Villegas & Moreno-Choque, 2020). Table 

1 presents each of the criteria together with a brief 

description of each of them.

Table 1  
Description of the inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Population Primary Education students Early Childhood Education, Secondary 
Education, Upper Secondary Education, and 
university students

Intervention Interventions that employ model hybridization and pedagogical 
models targeting psychosocial factors and executive functions

Interventions that do not use pedagogical 
models or model hybridization

Comparison Interventions in which the control group used traditional teaching 
models

Non-scientific articles or those that do not 
use the aforementioned designs

Interventions with pretest and posttest

Studies with a control group design and randomized control group

Outcome Analysis of the variables intrinsic motivation, extrinsic motivation, 
amotivation, relatedness, autonomy, and competence

Studies that do not analyze the variables 
defined above

Time Articles published between 2000 and 2024 Articles not published between 2000 and 2024

Setting Research conducted in the subject of Physical Education Another sports discipline

Language Articles written in Spanish, English, or Portuguese Articles written in a language other than those 
mentioned

Study 
characteristics

Open Access articles Articles that do not meet any of the above 
requirements

Research subject to a peer-review process

Articles using validated instruments

Articles that provide mean values, standard deviations, and number 
of participants in both the control and experimental groups

Source: Own elaboration.
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Figure 1
Flow diagram of the systematic review

Source: Own elaboration. Adapted from Page et al. (2021).
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fidelity during the 
implementation of the 
intervention program

(n = 3)
Excluded for not 
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Excluded for not being research 
articles

(n = 5,578)
Excluded for not falling within the 
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Excluded for not being written in 
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(n = 8)
Excluded due to duplication

(n = 294)
Excluded for not being open access

(n = 88)

Excluded for not being conducted at 
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(n = 198)
Excluded for not presenting a 
controlled trial or randomized 

controlled trial design
(n = 362)

Excluded for not reporting the number 
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values, or standard deviations
(n = 22)

Excluded for not presenting a 
controlled trial or randomized 
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(n = 3)

Number of articles screened 
by title, abstract,  

and keywords 
(n = 598)

Number of full-text articles 
assessed for eligibility

(n = 38)
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Study Selection
Figure 1 presents the flow diagram followed to obtain the 

scientific articles that make up the research sample. In the 

identification phase, a total of 29,798 records were initially 

collected through searches in Web of Science, Scopus, 

ERIC, PsycINFO, and PubMed. Additionally, 10 records 

were identified through manual citation searching. A large 

number of studies were excluded for the following reasons: 

not being research articles (n = 5,578), not belonging to the 

established time range (n = 4,628), not falling within the 

selected research areas (n = 18,511), and not being written 

in Spanish, English, or Portuguese (n = 8). Studies that 

were duplicated (n = 294) and those that were not available 

in open access (n = 88) were also excluded. A total of 598 

scientific articles passed this initial screening phase. 

In the screening phase, of the 598 scientific articles 

reviewed by title, abstract, and keywords, only 38 full-text 

studies were evaluated in detail to determine their eligibility. 

Exclusion at this stage was mainly due to interventions not 

being conducted at the Primary Education stage (n = 198) or 

not presenting a controlled trial or randomized controlled trial 

design (n = 362). Subsequently, other articles were excluded 

for not providing sufficient statistical information (n = 22) or 

for not demonstrating fidelity in the implementation of the 

pedagogical model in Physical Education classes (n = 3). In 

parallel, 10 scientific articles were identified through manual 

citation searching, of which 9 were retrieved in full text. 

Studies that did not present a controlled trial or randomized 

controlled trial design (n = 2) or did not provide sufficient 

statistical data (n = 1) were excluded.

Finally, the quantitative synthesis of the research 

consisted of 18 scientific articles. Specifically, 13 studies 

were extracted from the process of identifying studies 

through databases and 5 through the identification of 

studies by other methods. 

Data Analysis and Calculation of Effect 
Size
The analysis was established using the standardized 

mean difference as the outcome measure. A random-

effects model was applied. The amount of heterogeneity 

(τ²) was calculated using the restricted maximum 

likelihood estimator (Viechtbauer, 2005). In addition to 

the estimation of tau² (τ²), the values of the Q test for 

the degree of heterogeneity (Viechtbauer, 2005) were 

examined together with the I² statistical test. For any level 

of heterogeneity (tau² > 0, regardless of the results of the Q 

test), a prediction interval for the true effects was provided. 

Studentized residuals and Cook’s distances were used to 

explore whether studies presented outlying or influential 

values within the context of the model. Studies whose 

Cook’s distance exceeded the median plus six times the 

interquartile range of Cook’s distances were considered 

influential (Viechtbauer, 2005). The rank correlation 

test and regression test, using the standard error of the 

observed effects as a predictor, were employed to justify 

funnel plot asymmetry (Viechtbauer, 2005).

To estimate effect size, Hedges’ g was used. This 

measure includes a correction for sample bias, making 

it more appropriate, especially when sample sizes are 

small (Hedges, 1981). It is calculated by dividing the 

difference between group means by the pooled standard 

deviation and then applying a correction factor to reduce 

bias in the estimation of effect size (Hedges, 1981). This 

measure allowed interpretation of the magnitude of 

differences on a standardized scale, considering values 

of 0.2, 0.5, and 0.8 as small, medium, and large effect 

sizes, respectively (Cumming, 2012). The Comprehensive 

Meta-Analysis program (CMA, version 3; ©2014, Biostat, 

Inc., Englewood, NJ) was used.

Coding of the Selected Studies
The following information was extracted (Table 2): 

(1) authors (year); (2) country; (3) study sample; (4) 

educational stage; (5) session duration (number of 

sessions); (6) pedagogical model applied; (7) variables; 

(8) instruments used; (9) effect size.

Results

Characteristics of the Research Forming 
the Quantitative Synthesis
The quantitative synthesis included 18 research articles. 

Likewise, the sample consisted of 3,098 students. 

Practically all of the studies were conducted in Primary 

Education. 
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Table 2 
Characteristics of the final study sample

Authors (Year) Country Sample Educational 
stage

Number of 
sessions

Pedagogical 
models Approach Variables Instruments Effect size 

Harvey et al. 
(2017)

United 
States

94 Primary 
Education 
students
39 girls
55 boys
79 Secondary 
Education 
students
45 girls
34 boys

Primary and 
Secondary 
Education

65 sessions Teaching 
Games for 
Understanding 
(TGFU)

Quantitative Intrinsic motivation CS −0.17 [−0.46; 0.11]

Extrinsic motivation 0.00 [−0.28; 0.28]

Amotivation −0.02 [−0.30; 0.27]

Autonomy NSMQ 0.10 [−0.18; 0.38]

Competence 0.02 [−0.25;0.31]

Relatedness 0.03 [−0.25;0.31]

Navarro-Patón 
et al. (2017)

Spain 104 students
45 girls
59 boys

Primary 
Education

10 sessions Cooperative 
Learning

Quantitative Competence EMMDCR 0.74 [0.35; 1.14]

Amotivation SMM 0.05 [−0.33; 0.44]

Intrinsic motivation 0.03 [−0.35; 0.42]

Extrinsic motivation 0.30 [−0.08; 0.69]

Navarro-Patón 
et al. (2018)

Spain 98 students
45 girls
53 boys

Primary 
Education

6 sessions Cooperative 
Learning

Quantitative Autonomy EMMDCR 0.02 [−0.37; 0.41]

Competence 0.07 [−0.31; 0.46]

Amotivation SMM −0.17 [−0.57; 0.23]

Intrinsic motivation −0.14 [−0.54; 0.25]

Extrinsic motivation 0.13 [−0.26; 0.53]

Puente-Maxera 
et al. (2018)

Spain 38 students
19 girls
19 boys

Primary 
Education

10 sessions Sport Education Mixed Intrinsic motivation CMI
EMMD

−0.91 [−1.60; −0.22]

Autonomy Interviews 0.16 [−0.48; 0.80]

Competence 0.14 [−0.50; 0.78]

Relatedness 0.36 [−0.28; 1.01]

Source: Own elaboration.
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Table 2 
Characteristics of the final study sample

Authors (Year) Country Sample Educational 
stage

Number of 
sessions

Pedagogical 
models Approach Variables Instruments Effect size 

Hortigüela-
Alcalá et al. 
(2019)

Spain 96 Primary 
Education 
students
52 girls
44 boys
83 Secondary 
Education 
students
45 girls
38 boys

Primary and 
Secondary 
Education

27 sessions Cooperative 
Learning

Mixed Intrinsic motivation PeerMCYSQ 1.74 [1.41; 2.07]

Manzano 
& Valero-
Valenzuela 
(2019)

Spain 25 students
11 girls
14 boys

Primary 
Education

(-) Personal 
and Social 
Responsibility 
Model

Mixed Autonomy PNSE 0.98 [0.17, 1.79]

Intrinsic motivation 0.51 [−0.29; 1.31]

Extrinsic motivation EME −0.32 [−1.11; 0.48]

Amotivation 0.64 [−0.17; 1.45]

Manzano-
Sánchez 
& Valero-
Valenzuela 
(2019)

Spain 206 Primary 
Education 
students
114 girls
92 boys
65 Secondary 
Education 
students
25 girls
40 boys
29 teachers

Primary and 
Secondary 
Education

(-)
7 months in 
duration

Personal 
and Social 
Responsibility 
Model

Mixed Autonomy PNSE 0.10 [−0.21; 0.42]

Competence −0.003 [−0.32; 0.31]

Motivación 0.51 [0.19; 0.83]

Extrinsic motivation EME −0.15 [−0.47; −0.17]

Amotivation 0.03 [−0.29; 0.35]

Engels & 
Freund (2020)

Germany 285 students
138 girls
147 boys

Primary and 
Secondary 
Education

18 sessions
6 weeks

Cooperative 
Learning

Quantitative Autonomy FEFS-J 0.20 [−0.02; 0.43]

Competence 0.24 [0.01; 0.48]

Relatedness 0.46 [0.22; 0.70]

Source: Own elaboration.

(Continued)
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Table 2 
Characteristics of the final study sample

Authors (Year) Country Sample Educational 
stage

Number of 
sessions

Pedagogical 
models Approach Variables Instruments Effect size 

Fernández-Río 
et al. (2020)

Spain 290 students
138 girls
152 boys

Primary and 
Secondary 
Education

30 sessions Gamification Mixed Intrinsic motivation PLCS 0.35 [−0.03; 0.73]

Merino-Barrero 
et al. (2020)

Spain 72 students 
34 girls
38 boys
4 teachers

Primary and 
Secondary 
Education

29 sessions
5 months in 
duration

Personal 
and Social 
Responsibility 
Model

Quantitative Autonomy BPNES 0.54 [0.07; 1.01]

Competence 0.28 [0.13; 0.79]

Relatedness 0.46 [−0.006; 0.93]

Intrinsic motivation Physical 
Education 
Motivation 
Questionnaire

0.69 [0.21; 1.16]

Amotivation −0.74 [−1.21; −0.21]

Quintas et al. 
(2020)

Spain 417 students
222 girls
195 boys

Primary 
Education

12 sessions Gamification Quantitative Intrinsic motivation PLCS −0.18 [−0.40; 0.05]

Extrinsic motivation 0.12 [−0.10; 0.35]

Amotivation −0.07 [−0.30; 0.15]

Autonomy BPNES −0.003 [−0.32; 0.31]

Competence −0.04 [−0.27; 0.17]

Relatedness −0.007 [−0.21; 0.23]

Gaspar et al. 
(2021)

Spain 111 students Primary 
Education

16 sessions Teaching 
Games for 
Understanding 
(TGFU)

Quantitative Autonomy BPNES 1.20 [0.80; 1.61]

Competence 1.25 [0.85; 1.65]

Relatedness 1.15 [0.75; 1.55]

Intrinsic motivation CMEF-EP 0.55 [0.17; 0.92]

Amotivation −0.49 [−0.87; −0.12]

Source: Own elaboration.

(Continued)
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Table 2 
Characteristics of the final study sample

Authors (Year) Country Sample Educational 
stage

Number of 
sessions

Pedagogical 
models Approach Variables Instruments Effect size 

Gil-Arias et al. 
(2021)

Spain 292 students
140 girls
152 boys
6 teachers
2 women
4 men

Primary 
Education

16 sessions Model 
hybridization 
(Sport Education 
and TGFU)

Quantitative Autonomy BPNs 0.86 [0.62; 1.10]

Competence 0.78 [0.54; 1.02]

Relatedness 0.90 [0.66; 1.14]

Intrinsic motivation PLCQ 0.72 [0.49; 0.96]

Rodríguez-
Martínez et al. 
(2021)

Spain 32 students
14 girls
18 boys

Primary 
Education

8 sessions Model 
hybridization 
(Cooperative 
Learning and 
self-construction 
of materials)

Quantitative Autonomy BPNES 0.25 [−0.23; 0.73]

Competence 0.16 [−0.32; 0.64]

Relatedness 1.10 [0.58; 1.62]

Intrinsic motivation PLOC −0.75 [−1.25; −0.24]

Amotivation −0.56 [−1.06; −0.06]

Železnik-Mežan 
et al. (2023)

Slovenia 157 students
71 girls
86 boys

Primary 
Education

30 sessions Cooperative 
Learning

Quantitative Relatedness MC 0.25 [−0.06; 0.57]

Manzano-
Sánchez & 
Gómez-López 
(2023)

Spain 192 Primary 
Education 
students 222 
Secondary 
Education 
students

Primary and 
Secondary 
Education

(-)
5 months

Personal 
and Social 
Responsibility 
Model

Quantitative Intrinsic motivation EME 0.76 [0.56; 0.96]

Amotivation −0.72 [−0.92; −0.52]

Autonomy PNSE 0.26 [0.07; 0.46]

Competence 0.39 [0.20; 0.59]

Relatedness 0.37 [−0.007; 0.76]

Fernández-
Bustos et al. 
(2024)

Spain 121 students Primary 
Education

12 sessions Health-based 
Physical 
Education

Quantitative Amotivation CMEFEP −0.18 [−0.53; 0.16]

Intrinsic motivation 0.44 [0.09; 0.79]

Extrinsic motivation 0.11 [−0.24; 0.45]

Pizarro et al. 
(2024)

Spain 11 students
3 girls
8 boys

Primary 
Education

14 sessions Model 
hybridization 
(Ludotechnical 
Model and 
TGFU)

Quantitative Intrinsic motivation EMD 1.49 [0.55; 2.44]

Amotivation −0.96 [−1.84; −0.08]

Source: Own elaboration.

(Continued)
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Figure 2
Distribution of bias

Source: Own elaboration.

Risk of Bias Study
Figure 2 presents the distribution of bias across the different 

dimensions. A total of 18 scientific articles were analyzed. The 

lowest risk of bias was observed in allocation concealment 

(n = 15; 84.22%) and in the blinding of participants and 

personnel (n = 14; 78.96%). The dimensions with the highest 

presence of moderate bias were blinding of outcome assessment 

(n = 5; 26.26%) and other biases (n = 4; 21.04%). 

Effectiveness of the Application of 
Pedagogical Models on Basic Psychological 
Needs for Primary Education Students
Figure 3 presents the results obtained from the application 

of pedagogical models on basic psychological needs. 

Regarding autonomy, 12 studies were included in the 

analysis. No presence of possible asymmetries was observed, 

as neither the rank correlation test nor the regression test 

detected significant levels of asymmetry (p = .445 and 

p = .439). A significant and moderate level of heterogeneity 

among the studies was also observed (Q = 57.637; p < .001; 

τ² = .118; I2 = 71.823%). It was observed that the application 

of pedagogical models exerts a small average effect size 

(g = 0.364 [95% CI: 0.147; 0.581]), which indicates that 

the mean result differs significantly from zero (Z = 3.170; 

p = .002). These results highlight the positive application 

of pedagogical models on the development of autonomy in 

Physical Education classes. 

Continuing with the results obtained for competence, 12 

scientific articles were included. No asymmetries were found 

in the results for this variable, as neither the rank correlation 

test nor the regression test showed significant values (p = .387 

and p = .826). Likewise, a significant and high heterogeneity 

value was obtained in the studies (Q = 61.062; p < .001; 

τ² = .123; I2 = 73.521%). It was observed that the application 

of pedagogical models exerts a small average effect size on 

the development of competence (g = 0.351 [95% CI: 0.137; 

0.566]), which indicates that the mean result differs significantly 

from zero (Z = 2.926; p = .003). These results highlight the 

positive effect of the application of pedagogical models on 

the development of competence in Physical Education classes 

at the Primary Education stage. 

With regard to the results related to relatedness, a total 

of 8 scientific studies were included. No asymmetries were 

found in the overall results, as neither the rank correlation 

test nor the regression test showed significant values 

(p = .178 and p = .076). A significant and high heterogeneity 

value was obtained in the studies (Q = 46.837; p = .0003; 

τ² = .183; I2 = 81.447%). It was observed that the application 

of pedagogical models exerts a small average effect size 

on the development of competence (g = 0.478 [95% CI: 

0.177; 0.779]), and that the mean result differed significantly 

(Z = 2.137; p = .032). These results suggest that the impact 

of pedagogical models on the satisfaction of relatedness is 

more variable and less consistent compared to the satisfaction 

of autonomy and competence.  

Other bias

Selective reporting (information bias)

Incomplete outcome data (attrition bias)

Blinding of outcome assessment (detection bias)

Blinding of participants and personnel

Allocation concealment (selection bias)

Random sequence generation (selection bias)

Low risk of bias Moderate risk of bias High risk of bias

http://www.revista-apunts.com


Á. Castro-García et al.   

32Apunts Educación Física y Deportes  |  www.revista-apunts.com

Pedagogical Models and Psychological-Motivational Development in Physical Education. A Systematic Review and Meta-Analysis  

P
H

Y
S

IC
A

L 
E

D
U

C
A

T
IO

N

2026, Issue 164. 2nd Quarter (April-June), p. 22-37

Study Dimension g 95 % IC

Harvey et al. (2017) Autonomy 0.102 –0.183 0.386

Navarro-Patón et al. (2018) Autonomy 0.024 –0.37 0.418

Puente-Maxera et al. (2018) Autonomy 0.163 –0.481 0.807

Manzano & Valero-Valenzuela (2019) Autonomy 0.986 0.175 1.797

Manzano-Sánchez & Valero-Valenzuela (2019) Autonomy 0.102 –0.217 0.421

Quintas et al. (2020) Autonomy –0.003 –0.227 0.221

Gil-Arias et al. (2021) Autonomy 0.867 0.629 1.104

Rodríguez-Martínez et al. (2021) Autonomy 0.252 –0.234 0.738

Manzano-Sánchez & Gómez-López (2023) Autonomy 0.267 0.072 0.462

Merino-Barrero et al. (2019) Autonomy 0.542 0.076 1.008

Engels & Freund (2020) Autonomy 0.204 –0.029 0.437

Gaspar et al. (2021) Autonomy 1.208 0.806 1.611

Average Autonomy Subtotal 0.364 0.147 0.581

--- ––– ––– ––– –––

Harvey et al. (2017) Competence 0.029 –0.256 0.313

Navarro-Patón et al. (2017) Competence 0.747 0.352 1.142

Navarro-Patón et al. (2018) Competence 0.075 –0.319 0.469

Puente-Maxera et al. (2018) Competence 0.144 –0.5 0.788

Manzano-Sánchez & Valero-Valenzuela (2019) Competence –0.003 –0.322 0.316

Quintas et al. (2020) Competence –0.048 –0.272 0.177

Gil-Arias et al. (2021) Competence 0.785 0.549 1.021

Rodríguez-Martínez et al. (2021) Competence 0.162 –0.323 0.646

Manzano-Sánchez & Gómez-López (2023) Competence 0.396 0.2 0.592

Merino-Barrero et al. (2019) Competence 0.457 –0.006 0.92

Engels & Freund (2020) Competence 0.248 0.014 0.481

Gaspar et al. (2021) Competence 1.254 0.85 1.659

Average Competence Subtotal 0.351 0.137 0.566

--- ––– ––– ––– –––

Harvey et al. (2017) Relatedness 0.031 –0.254 0.316

Puente-Maxera et al. (2018) Relatedness 0.363 –0.285 1.011

Quintas et al. (2020) Relatedness 0.007 –0.217 0.231

Gil-Arias et al. (2021) Relatedness 0.903 0.664 1.142

Rodríguez-Martínez et al. (2021) Relatedness 1.106 0.586 1.627

Manzano-Sánchez & Gómez-López (2023) Relatedness 0 –0.194 0.194

Merino-Barrero et al. (2019) Relatedness 0.454 –0.009 0.917

Engels & Freund (2020) Relatedness 0.465 0.229 0.7

Gaspar et al. (2021) Relatedness 1.157 0.757 1.557

Average Relatedness Subtotal 0.478 0.177 0.779

-2.00 -1.00 0.00 1.00 2.00

Control Experimental

Figure 3
Forest plot of the application of pedagogical models on basic psychological needs

Source: Own elaboration.

http://www.revista-apunts.com


Á. Castro-García et al.   

33Apunts Educación Física y Deportes  |  www.revista-apunts.com

Pedagogical Models and Psychological-Motivational Development in Physical Education. A Systematic Review and Meta-Analysis  

P
H

Y
S

IC
A

L 
E

D
U

C
A

T
IO

N

2026, Issue 164. 2nd Quarter (April-June), p. 22-37

Effectiveness of Pedagogical Models on 
Intrinsic Motivation
Figure 4 presents the results obtained from the application of 

pedagogical models on the development of intrinsic motivation. 

The sample of scientific articles consisted of 16 studies. The 

results did not show asymmetries, as neither the rank correlation 

test nor the regression test showed significant values (p = .776 

and p = .934). Regarding the level of heterogeneity, a significant 

and high value was obtained in the studies (Q = 190.511; 

p < .0001; τ² = .392; I2 = 92.863%). A small effect size of 

the application of pedagogical models on the development of 

intrinsic motivation was found (g = 0.307 [95% CI: 0.013; 

0.600]), and the mean result did not differ significantly from 

zero (Z = 1.903; p = .057). 

Effectiveness of Pedagogical Models on 
Extrinsic Motivation
Figure 5 presents the results obtained from the application 

of pedagogical models on the development of extrinsic 

motivation. A total of five scientific studies were included. 

The results did not show asymmetries, as neither the rank 

correlation test nor the regression test showed significant 

values (p = .985 and p = .524). A non-significant and low 

heterogeneity value was obtained for this variable (Q = 4.399; 

p = .493; τ² = .0000; I2 = 0.00%). A small and negative 

effect size of the application of pedagogical models on the 

development of extrinsic motivation was found (g = −0.066 

[95% CI: −0.190; 0.058]), and the mean result did not differ 

significantly from zero (Z = −1.159; p = .246).

Study g 95 % IC

Zeleznik et al. (2023) –0.306 –0.622 0.01

Rodríguez-Martínez et al. (2021) –0.748 –1.249 –0.247

Quintas et al. (2020) –0.167 –0.393 0.06

Puente-Maxera et al. (2018) –0.914 –1.591 –0.238

Pizarro et al. (2024) 1.494 0.577 2.411

Navarro-Patón et al. (2018) –0.143 –0.537 0.251

Navarro-Patón et al. (2017) 0.035 –0.347 0.417

Manzano-Sánchez & Valero-Valenzuela (2019) 0.508 0.186 0.83

Manzano-Sánchez & Gómez-López (2023) 0.762 0.561 0.963

Manzano & Valero-Valenzuela (2019) 0.507 –0.269 1.284

Hortigüela-Alcalá et al. (2019) 1.739 1.408 2.07

Harvey et al. (2017) –0.172 –0.457 0.113

Gil-Arias et al. (2021) 0.723 0.489 0.958

Gaspar et al. (2021) 0.545 0.169 0.922

Femández-Río et al. (2020) 0.355 –0.023 0.732

Femández-Bustos et al. (2024) 0.441 0.096 0.785

Merino-Barrero et al. (2020) 0.683 0.213 1.154

0.307 0.013 0.6

-2.00 -1.00 0.00 1.00 2.00

Control Experimental

Study g 95 % IC

Quintas et al. (2020) –0.125 0.351 0.101

Navarro-Patón et al. (2018) –0.134 –0.528 0.260

Navarro-Patón et al. (2017) –0.302 –0.686 0.082

Manzano-Sánchez & Valero-Valenzuela (2019) 0.146 –0.173 0.465

Manzano & Valero-Valenzuela (2019) 0.319 –0.450 1.088

Femández-Bustos et al. (2024) –0.106 –0.447 0.235

Harvey et al. (2017) 0.000 –0.285 0.285

–0.066 –0.190 0.058

-2.00 -1.00 0.00 1.00 2.00

Control Experimental

Figure 4
Forest plot of the application of pedagogical models on intrinsic motivation

Figure 5
Forest plot of the application of pedagogical models on extrinsic motivation

Source: Own elaboration.

Source: Own elaboration.
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Effectiveness of pedagogical models on 
amotivation
Figure 6 presents the results obtained from the application 

of pedagogical models on amotivation. In this case the 

analysis consisted of twelve scientific articles. Neither 

the rank correlation test nor the regression test showed 

significant results (p = .459 and p = .958), therefore no 

possible asymmetries were observed. A significant and 

moderate heterogeneity value was obtained (Q = 44.940; 

p < .0001; τ² = .082; I2 = 72.67%). A small and negative 

effect size of the application of pedagogical models on the 

development of extrinsic motivation was found (g = −0.263 

[95% CI: −0.475; −0.050]), and the mean result differed 

significantly from zero (Z = −2.560; p = .010).

Discussion
The objectives of the present study were to analyze 

the proposals established by the different intervention 

programmes that use pedagogical models to influence basic 

psychological needs and motivation (intrinsic, extrinsic and 

amotivation). The main findings show that pedagogical 

models at the Primary Education stage have become a tool for 

addressing basic psychological needs and the development 

of students’ intrinsic motivation. 

The results obtained in relation to autonomy show that 

the pedagogical models applied in Physical Education classes 

generate a positive and statistically significant effect, although 

of small magnitude. This finding is consistent with the central 

premise of self-determination theory (Ryan & Deci, 2017), 

which identifies autonomy as a basic psychological need 

whose satisfaction promotes intrinsic motivation and greater 

learning (Ryan & Deci, 2020). In the context of Primary 

Education, pedagogical models offer opportunities for 

students to make decisions, assume responsibilities in task 

development and actively participate in the organization of 

the class (Guijarro et al., 2020; Harvey et al., 2017; Navarro-

Patón et al., 2018). These methodological characteristics 

allow students to exhibit a greater degree of control over 

their learning process (Engels & Freund, 2020; Gaspar et 

al., 2021). Likewise, at this educational stage, it is relevant 

to consider that the autonomy perceived by students is not 

only linked to freedom of choice, but also to the assurance 

that their decisions are valued and respected by the teacher 

and the rest of the group (Navarro-Patón et al., 2017). In 

addition, these models explicitly incorporate this component 

by encouraging students to set personal goals and participate 

in collective decision-making, which contributes to making 

the experience of autonomy meaningful (Manzano-Sánchez 

& Valero-Valenzuela, 2019; Merino-Barrero et al., 2020). 

Study g 95 % IC

Zeleznik et al. (2023) –0.562 –1.055 –0.068

Rodríguez-Martínez et al. (2021) –0.073 –0.296 0.15

Quintas et al. (2020) –0.957 –1.81 –0.105

Pizarro et al. (2024) –0.17 –0.564 0.224

Navarro-Patón et al. (2018) 0.051 –0.331 0.433

Navarro-Patón et al. (2017) 0.031 –0.287 0.35

Manzano-Sánchez & Valero-Valenzuela (2019) –0.716 –0.916 –0.516

Manzano-Sánchez & Gómez-López (2023) 0.64 –0.144 1.424

Manzano & Valero-Valenzuela (2019) –0.019 –0.303 0.266

Harvey et al. (2017) –0.493 –0.868 –0.118

Gaspar et al. (2021) –0.182 –0.523 0.159

Femández-Bustos et al. (2024) –0.74 –1.213 –0.267

Merino-Barrero et al. (2020) –0.263 –0.475 –0.05

0.307 0.013 0.6

-2.00 -1.00 0.00 1.00 2.00

ControlExperimental

Figure 6
Forest plot of the application of pedagogical models on amotivation

Source: Own elaboration.
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The small magnitude of the effect may be related to the 

complexity of fostering autonomy at early ages. Although 

pedagogical models provide structured frameworks that favor 

decision-making, autonomy does not emerge automatically, 

but depends to a large extent on the way in which the teacher 

implements them (Manzano-Sánchez & Gómez-López, 

2023; Navarro-Patón et al., 2018). Offering real choices or 

proposing open-ended tasks with different solution pathways 

will allow students to assume roles within group dynamics 

(Gil-Arias et al., 2021; Navarro-Patón et al., 2017). 

With regard to competence satisfaction, the results show 

that the application of pedagogical models in the Physical 

Education subject has a positive but small effect. Pedagogical 

models allow students to assume graded challenges, receive 

formative feedback and observe personal progress in their 

performance (Gil-Arias et al., 2021; Engels & Freund, 2020; 

Iglesias et al., 2023; Puente-Maxera et al., 2018). These 

models, by focusing on active participation, teamwork and 

process-based assessment, facilitate the experience of success 

that nurtures the feeling of competence (Engels & Freund, 

2020; Puente-Maxera et al., 2018). However, the reduced 

effect suggests that the mere application of pedagogical 

models does not guarantee a substantial change; rather, it 

is the way in which the teacher adapts activities, organizes 

resources and accompanies learning that determines whether 

students truly feel competent (Manzano-Sánchez & Valero-

Valenzuela, 2019). In this sense, their application should 

consider not only the methodological structure, but also the 

pedagogical intentionality of teachers in order to personalize 

challenges and make them achievable according to the 

characteristics of each group (Quintas et al., 2020). 

Continuing with the satisfaction of relatedness, the results 

show a positive effect somewhat greater than in the case of 

autonomy. These findings suggest that the application of 

pedagogical models appears to be effective in strengthening 

social bonds and the sense of belonging in Physical Education 

classes (Puente-Maxera et al., 2018; Rodríguez-Martínez 

et al., 2021; Quintas et al., 2020; Železnik-Mežan et al., 

2023). This basic psychological need is particularly relevant 

in the Primary Education stage, where experiences of 

acceptance, inclusion and collaboration decisively influence 

the construction of students’ socio-emotional well-being 

(Harvey et al., 2017). Specifically, Cooperative Learning 

and the Personal and Social Responsibility Model have been 

shown to foster group cohesion and empathy, contributing 

to the creation of an environment of trust and respect in 

Physical Education classes (Manzano-Sánchez & Gómez-

López, 2023). If cooperative dynamics are not structured 

appropriately or if the teacher does not act as an active 

mediator of interactions, there is a risk that inequalities 

or exclusions may arise within the group (Quintas et al., 

2020). Therefore, rather than relying solely on methodology, 

it is necessary for the teacher to adopt a proactive role in 

managing the social climate of the class, designing activities 

that guarantee equitable participation and providing spaces 

for reflection on respect and coexistence (Rodríguez-Martínez 

et al., 2021; Železnik-Mežan et al., 2023). In this way, the 

impact of pedagogical models on the satisfaction of the 

need for relatedness could be amplified, generating not only 

improvements in academic and physical performance, but 

also in students’ holistic development (Quintas et al., 2020). 

With regard to intrinsic motivation, the results show a 

small and positive effect of the application of pedagogical 

models. This trend is understandable, as intrinsic motivation 

largely depends on the satisfaction of basic psychological 

needs (Ryan & Deci, 2017). Pedagogical models offer 

favorable conditions for this; however, the short duration of 

some interventions or fidelity in the degree of implementation 

may have limited their capacity to generate significant 

changes (Hortigüela-Alcalá et al., 2019; Puente-Maxera et 

al., 2018). At the Primary Education stage, students are still 

in a process of discovering physical activity, so fostering 

stable intrinsic motivation requires time, varied experiences 

and a classroom climate that values both the process and 

enjoyment of the activity (Manzano-Sánchez & Valero-

Valenzuela, 2019; Pizarro et al., 2024; Quintas et al., 2020). 

With regard to extrinsic motivation, the results show a 

small and negative effect size. This finding may be due to the 

logic of pedagogical models, which prioritize students’ active 

engagement over external incentives (Fernández-Bustos 

et al., 2024; Harvey et al., 2017). In Primary Education, 

it is common for students to feel motivated by rewards or 

comparisons; however, pedagogical models seek to promote 

a transition towards more autonomous forms of motivation 

(Navarro-Patón et al., 2018; Quintas et al., 2020). A small 

and negative effect size is also observed for amotivation. 

This evidence suggests that pedagogical models not only 

contribute to fostering more adaptive forms of motivation, 

but also play a protective role by reducing lack of interest 

or disengagement towards Physical Education (Manzano-

Sánchez & Valero-Valenzuela, 2019; Merino-Barrero et al., 

2020). This is particularly relevant in the Primary Education 
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stage, as early amotivation towards physical activity may 

translate into negative attitudes and abandonment of physical 

practice in later educational stages (Fernández-Bustos et 

al., 2024; Pizarro et al., 2024). The participatory structure 

of pedagogical models may explain why students feel less 

amotivated when participating in classes where they perceive 

a more active role and a more supportive climate (Harvey et 

al., 2017; Navarro-Patón et al., 2018; Quintas et al., 2020).

Limitations
Despite the findings obtained, this research presents several 

limitations that should be considered. First, the heterogeneity 

of the studies included, both in the use of pedagogical models 

and in their duration, limits the generalization of the results 

and makes it difficult to precisely establish the true effect 

size. Likewise, some interventions were of short duration and 

fidelity in methodological implementation was not always 

reported, which may have reduced the observed impact 

on motivational and psychological variables. In addition, 

some studies presented risk of bias in random sequence 

generation, blinding and selective reporting. Limitations 

related to the search process were also identified, as only 

certain subject areas from the different databases were 

selected. Furthermore, the study focused on a specific time 

range, which may have left out research that met the inclusion 

criteria. 

The results of this review show that the application of 

pedagogical models in Physical Education constitutes an 

effective strategy to improve the experience of Primary 

Education students, as it enhances motivation and satisfaction 

of their basic psychological needs. With regard to intrinsic 

motivation, the results suggest that teachers should orient 

their classes towards fostering student protagonism, allowing 

them to choose tasks and creating spaces oriented towards 

reflection on their own learning. Regarding satisfaction 

of basic psychological needs, teachers should provide 

options and assign responsibilities within the classroom 

to promote autonomy, adapt tasks to students’ levels and 

encourage feedback that enhances competence. In addition, 

it is important to promote situations that foster cooperative 

work and mutual respect, thereby strengthening relationships 

among students. Likewise, teachers should reduce reliance 

on rewards or punishments, promote more internal forms of 

learning, maintain student engagement and avoid negative 

attitudes towards physical activity practice. 

Conclusions
It is concluded that the application of pedagogical models 

in Physical Education at the Primary Education stage 

constitutes an effective strategy to promote both motivation 

and satisfaction of students’ basic psychological needs. In 

particular, it has been observed that pedagogical models have a 

positive effect, although small in magnitude, on the satisfaction 

of autonomy and competence, while in the dimension of social 

relatedness the impact is somewhat greater, reinforcing group 

cohesion and the sense of belonging. 

An increase in intrinsic motivation is also evident, 

reflecting greater enjoyment and commitment to the activity, 

accompanied by a significant reduction in amotivation. This 

confirms the protective role of these methodologies against 

disinterest in the subject. In contrast, extrinsic motivation 

shows a slight decrease, suggesting that the application of 

pedagogical models promotes transitions towards more 

autonomous forms of motivation.
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