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Abstract

The educational needs of contemporary society place us in a context of methodological renewal. This transformation towards more participatory approaches
requires formative assessment processes and a reconsideration of the purpose of grading. In this context, this study focuses on determining whether there is
pedagogical coherence in the teaching-learning process by analyzing the relationships between assessment and grading when pedagogical models are implemented
in Physical Education. The quantitative study design uses a validated questionnaire called Active Methodologies and Assessment in Physical Education. The study
involved 310 Primary School Physical Education teachers. Based on the data, multiple mediation relationships were established between the mediator variable Active
Methodologies and the variables Formative Assessment and Grading. The results revealed (1) a significant correlation between variables with pedagogical models
such as Service Learning, Attitudinal Style, and the Hybrid model. However, (2) no significant relationships were found in models like Project-Based Learning, Teaching
Games for Understanding or the Sports Education model. These findings suggest a week connection between active methodologies and formative assessment
in Physical Education classes in Primary Education. This prompts us to reflect on the need to reassess the coherence of teaching-learning processes in order to
understand and advance toward integrated and effective pedagogical approaches.

Keywords: Formative assessment, grading, physical education, pedagogical models, teaching-learning process.

Resumen

Las necesidades educativas de la sociedad actual nos sitlan en un escenario de renovacién metodolégica. Esta transformacion hacia enfoques mas participativos
en los que el alumnado es protagonista, requiere de procesos de evaluacion formativa y la reconsideracién de la finalidad atribuida a la calificacion. En este contexto,
el presente estudio se centra en determinar si existe coherencia pedagdgica en el proceso de ensefianza-aprendizaje, analizando las relaciones que se establecen
entre los procesos de evaluacion y calificacién utilizados cuando se ponen en practica los modelos pedagégicos en Educacién Fisica en Primaria. El estudio de corte
cuantitativo emplea un cuestionario validado denominado Metodologias activas y Evaluaciéon en Educacién Fisica en Primaria. En él participaron 310 docentes en
activo de Educacion Fisica de Primaria. A partir de los datos obtenidos se establecieron relaciones de mediacién mdltiple entre la variable mediadora Metodologia
Activa, y las variables Evaluacion Formativa y Calificacién. Los resultados mostraron que: (1) ante modelos pedagégicos como el Aprendizaje-Servicio, el Estilo
Actitudinal, y la Hibridacién de modelos, existian correlaciones significativas entre variables. Sin embargo, (2) no se encontraron relaciones significativas en modelos
como el Aprendizaje Basado en Proyectos, el modelo Comprensivo de Iniciacién Deportiva o el modelo de Educacién Deportiva. Estos hallazgos nos permiten concluir
que la vinculacién entre metodologias activas y evaluacién formativa en las clases de Educacion Fisica en Primaria es muy débil, lo que nos lleva a reflexionar sobre
la necesidad de revisar la coherencia de los procesos de ensefianza-aprendizaje para comprender y avanzar hacia propuestas pedagégicas integradas y efectivas.

Palabras clave: Calificacion, evaluacion formativa, educacion fisica, modelos pedagégicos, proceso de ensefianza-aprendizaje.
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Introduction

The educational paradigm shift initiated in Spain with the General Organization of the Educational System Organic Law
(LOGSE, 1990), and continued with the incorporation of competencies into educational curricula (LOE, 2006 and subsequent),
advocates for the comprehensive education of students to adapt to new demands and face the challenges of today's society.
Currently, the LOMLOE (2020) proposes a new competence and curriculum approach that responds to the demands of the
2030 Agenda and the Sustainable Development Goals (Pérez-Pueyo et al., 2022). In this scenario, to respond to the new
challenges of the knowledge society (UNESCO, 2021), a real transformation of the teaching-learning process is necessary
through methodological and evaluation approaches in which students are an active part of the process (Coll & Martin, 2021;
Otero-Saborido et al., 2023).

Pedagogical Models. The Methodological Change in Physical Education

In recent decades, from a methodological standpoint, Physical Education (PE) has undergone changes that have allowed
it to adapt to the requirements of today's society (Le6n-Diaz et al., 2023). In this social and regulatory context, teaching
approaches centered on directive and analytical didactic strategies are being superseded by alternative teaching-learning
approaches that give students a clear leading role. We highlight active methodologies, specified in the pedagogical models
within the field of PE (Leén-Diaz et al., 2020; MacPhail et al., 2018).

Understood as long-term structured and systematic approaches, focused on achieving learning objectives in four areas
(physical, academic, social, and affective), pedagogical models generate deep, meaningful, and lasting learning (Fernandez-
Rio & Iglesias, 2022). Furthermore, they facilitate the transfer of learning by placing students in contact with the problems
that surround them (Fernandez-Rio et al., 2016; Pérez-Pueyo et al., 2021). Thus, we can define them as a theoretical-
practical framework that guides the teaching-learning process, based on active pedagogical theories and principles (active
methodologies) that seek the comprehensive development of students.

Based on the scientific community's agreement on the principles of pedagogical models, as detailed in Pérez-Pueyo et
al. (2021), thirteen distinct types are identified, categorized into two primary blocks: (1) basic or consolidated pedagogical
models and (2) emerging models, which respond to the evolution of PE (Fernandez-Rio et al., 2018). To these two main
groups, a third should be added, where we would frame the hybridization of the previous models (Casey & McPhail,
2018; Gonzalez-Villora et al., 2019; Haerens et al., 2011; Shen & Shao, 2022). In the first group, we find: Cooperative
Learning, Sports Education (Guijarro et al., 2020), Teaching Personal and Social Responsibility and Teaching Games for
Understanding (Galeano-Rojas et al. 2023; Kirk & McPhail, 2002). Within the group of emerging models, the following would
be encompassed: Adventure Education (Baena-Extremera, 2011), Attitudinal Style (Pérez-Pueyo, 2016), the Ludo-technical
model, Self-Construction of materials, Health-based PE Diaz-Tejerina & Fernandez Rio, 2024), Service Learning (Calvo-Varela
et al.,, 2019; Chiva-Bartoll & Fernandez-Rio, 2022), the Practice model, and the Activist Education pedagogical model. Other
authors also include, within this classification, other models not specific to the PE area: Consolidated models, such as Project-

Based Learning (PBL), or emerging models like Gamification or the Flipped Classroom (Arufe-Giraldez et al., 2023) (Figure 1).
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Figure 1
Classification of Pedagogical Models

Classification of pedagogical models
Basic or consolidated models Emerging models
Cooperative Learning Adventure Education
Sports Education Attitudinal Style
Teaching Personal and Social Ludo-technical model

Responsibility
Self-Construction of materials
Teaching Games for Understanding

(TGfu) Health-based PE

Other models Service Learning

Practice model

Gamification
Activist Education

Project Based Learning (PBL)

Hybridization
Flipped Classroom

Note. Figure adapted from Pérez-Pueyo et al. (2021).

Formative Assessment: the First Methodological Change

For the methodological transition, from directive proposals to proposals that actively involve students, to be carried out
coherently, it must be accompanied by formative assessment processes linked to a redefinition of the purpose attributed
to grading (Pérez-Pueyo et al., 2021). In recent decades, different authors have highlighted the importance of formative
and shared assessment (FSA) as the first methodological change to be implemented in the transformation of the teaching-
learning process (Lopez-Pastor & Pérez-Pueyo, 2017; Pérez-Pueyo & Hortiglela-Alcala, 2020; Pérez-Pueyo et al., 2020). In
this context, evaluation must be consistent with the methodological approach and allow students to know in advance: what
do | have to learn?, where am | in the learning process?, what do | have to do to improve? (Lopez-Pastor, 2006; Hortiglela-
Alcala et al., 2019).

Thus, to implement FSA processes, it is necessary to start from a democratic approach that grants students voice and
responsibility (Aarskog, 2021). In other words, that the agents involved in the evaluation process become aware so that
students learn more and teachers can adapt their practice to the needs of the classroom (Barrientos-Hernan et al., 2019).
Formative assessment is, therefore, a process whose purpose is to obtain information to improve the teaching-learning
process (Pérez-Pueyo et al., 2024). To achieve this objective, students must be active agents in the process, participating
in self-assessment and peer-assessment proposals that allow them to reflect and self-regulate. Thus, in addition to being
formative, the evaluation must be shared. In this FSA process, a series of fundamental steps must be considered: 1) initial
presentation to students about learning objectives, assessment activities, assessment instruments, and grading criteria;
(2) establishment of a process timeline; (3) formative feedback with shared assessment procedures (self-assessment, peer
assessment); (4) conducting assessment activities leaving room for learning improvement; and (5) making the leap to
formative grading, understood as the translation of a teaching-learning process into a grade, which will reflect the student's
learning process as fairly and rigorously as possible (Hortigliela-Alcala et al., 2019; Hortiglela-Alcala et al., 2020; Pérez-
Pueyo et al., 2020).

Formative Grading, the end of the Process

The term formative grading is not explicitly found in the bibliography, as it is considered inherent to FSA processes. As
noted by Lépez-Pastor and Pérez-Pueyo (2017): The grading system used can either reinforce the designed learning process
or undermine it. Therefore, it is advisable to think very carefully about how to do it. For these purposes, when we talk
about formative grading, we are referring to a process integrated within a broader approach to assessment for learning,
which ultimately aims to improve student learning above the final grade (Brookhart, 2011). Therefore, we must start from
the premise that grading is not synonymous with assessing, especially when we are talking about formative assessment
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processes. In this sense, for grading to be consistent with the FSA model, aspects such as active student participation (self-
grading), consensus and dialogue (peer-grading and dialogic grading) must be reflected inherently in the process. Thus, we
can understand grading as the final part of the assessment process and, ultimately, a teaching obligation where the entire
process carried out is reflected. The way both processes relate to each other determines the purpose of the pedagogical
proposal (whether it's an assessment aimed at learning or an assessment aimed at grading) (Barba-Martin et al., 2020).

Despite advances in the assessment processes used by teachers, the idea of assessment as a tool to measure student
performance persists (Moura et al., 2021; Oliver-Alvarez & Martos-Garcia, 2023). It is common to find teachers who carry
out FSA processes, but who, when it comes to making the leap to grading, do not take into account the decisions made
previously, which causes them to incur summative and final grading processes typical of the traditional assessment model
(Hortiglela-Alcala et al., 2019).

Active Methodologies, Formative Assessment, and Grading in Physical Education

The relationship between these three processes (active methodologies, assessment, and grading), as well as their
pedagogical importance from a social and regulatory point of view, is widely recognized in the educational literature, as it

has been detailed in the text. However, there is hardly any evidence that reveals what is happening in classrooms.

Hortiglela-Alcala et al. (2020) y Pérez-Pueyo et al. (2020) propose a way to integrate FSA into each of the pedagogical
models. Thus, they detail the basic steps for its integration with specific instruments and examples, adapted to the specific
characteristics and foundations of each model.

In this line, but in the university context, Santos-Pastor et al. (2019, 2024) present a successful experience, combining the
Service Learning model in physical activity with FSA proposals. Among the main conclusions, the improvement in the quality
of the work stands out, thanks to individualized monitoring and feedback, as well as greater significance and functionality
of the learning. These results reappear in the study by Abella-Garcia et al. (2020), who analyze a successful experience in the
university context, in which they propose a PBL approach with formative assessment strategies. In the Primary Education
stage, we find the proposal by Cafias-Encinas et al. (2019), who incorporate the FSA system into a gamified project in PE,
obtaining similar conclusions. For their part, Herrero-Gonzalez et al. (2020), in their study of a group of Primary PE teachers
who implemented Cooperative Learning in their classes, demonstrated that they used FSA in their proposals when they
implemented this methodology, reinforcing the idea of Alonso et al. (2017) of the integration of FSA into the components
and essence of this pedagogical model.

In short, although it is not explicitly mentioned in the research, it seems consistent to affirm that, in a context where
pedagogical models are being implemented within the framework of active methodologies and FSA processes, grading, as
the final part of the teaching-learning process, should be consistent.

With this research, we intend to approach the practical reality of Primary PE teachers who implement active
methodologies, with the aim of understanding what relationship is established between the evaluation and grading
processes used when they put pedagogical models into practice, and therefore, whether they connect with FSA processes,
associated with democratic and shared grading models. In essence, the research aims to establish if consistency exists
between the methodology and the assessment processes employed in Primary Physical Education.

Material y Methods

Design

This study is framed within a quantitative correlational research approach, using a validated questionnaire as a data
collectioninstrument aimed at identifying the methodological approach and the evaluation and grading processes in Primary
PE (Active Methodologies and Assessment in Primary PE questionnaire (Spanish acronym: MAEV-EFP). The research has at
all times taken into account the ethical and data processing procedures approved after review by the ethics committee of
the Autonomous University of Madrid (CEI-131-2718).
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Participants

For the selection of participants, a non-probabilistic incidental sampling was used. A sample of 310 PE teachers (59% men
and 41% women) was obtained, all of whom were active (inclusion criterion), with representation from all Autonomous
Communities in the national territory. Contact with the study participants was made via email, after prior contact with the
educational centers. As Table 1 shows, male teacher participation predominates in the present study, while approximately
55% of the total sample is over 41 years old. Likewise, more than 55% of the total sample has been teaching for more than
13 years. Regarding the grade levels in which teaching is carried out, it has been considered that each participant may be
assigned teaching in more than one grade, therefore the percentages are cumulative. Ultimately, the overwhelming majority

of educational institutions where the participating teachers in this study work are public schools.

Table 1

Sociodemographic Characteristics of the Participants (n = 310)
Variable Number (Percentage)
Gender

Female 127(41)
Male 183(59)
Age

20-30 43(13.9)
31-40 98(31.6)
41-50 124(40)
Over 51 years old 45(14.5)
Teaching experience

Less than 1 year 8(2.6)
1-3 years 29(9.4)
4-6 years 35(11.3)
7-12 years 64(20.6)
13-18 years 65(21)
More than 18 years 109(35.2)
Grade level they teach a

1st 170(54.8)
2nd 185(59.7)
3rd 189(61)
4th 201(64.8)
Sth 205(66.1)
6th 202(65.2)
School ownership

Public school 258(83.2)
Charter school 48(15.5)
Private school 4(1.3)

a. Each teacher may teach in more than one grade.

Instruments

For the development of the research, the «ad hoc» questionnaire called Active Methodologies and Assessment in Primary
PE (Spanish acronym: MAEV-EFP) (Arija-Mediavilla et al., 2024) was used. Following an extensive review of the scientific
literature on active methodologies, pedagogical models, evaluation, and grading, a list of references and characteristics was
developed. This allowed us to define the foundation of each of the variables and to make adjustments according to the
purpose of the questionnaire. The first version of the questionnaire underwent a validation process by 11 experts following
the Delphi method validation structure. The experts were selected according to four inclusion criteria: (1) willingness and
interest to participate in the study; (2) availability; (3) level of experience regarding the subject of study; and (4) level of
knowledge about the topic (Lopez-Gémez, 2018). The resulting version of the questionnaire underwent a double pilot
process to calculate the initial reliability and validity of the instrument. Firstly, a small sample of active Primary PE teachers
(16 teachers) was asked to assess the suitability of the items based on three parameters: (1) understanding of the question

and its purpose; (2) correct and clear wording; and (3) simple answer. Once the suitability of the questionnaire was verified in
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a real-world application context, a single-case validation test was conducted. The resulting questionnaire and the validation
process can be consulted in Arija-Mediavilla et al. (2024).

This questionnaire consists of four dimensions (personal data, methodology, assessment, and grading) and 12 variables.
The questions are designed to identify the frequency of use of each subvariable by the teachers. In the present research,
from the various dimensions and variables of the questionnaire, the following have been analyzed: all subvariables of the
Personal data dimension (gender, age, experience, teaching grade level, and school ownership); the active methodologies
used (M) variable from the Methodology dimension; the assessment model (X) variable from the Assessment dimension;
and the grading model (Y) variable from the Grading dimension (Table 2).

Table 2

Dimensions, Variables, Analyzed Subvariables, and Response Typology

Dimension Variable Subvariables Response

Methodology Active methodologies (M) M1= Cooperative Learning,  Likert Scale (1 Never - 4
M2= Project-Based Always)

Learning (PBL), M3= Flipped
Classroom, M4= Learning
Environments, M5= Service
Learning, M6= Hybrid
model, M7= Attitudinal Style,
M8= Teaching Games for
Understanding, M9=Self-
Construction of materials,
M10= Adventure Education,
M11= Health-based PE, M12=
Sports Education

Assessment Assessment model (X) Learning-oriented Likert Scale (1 Never - 4
assessment, where the goal, Always)
through assessment, is for
students to be aware of
their learning and improve
it (formative, continuous,
integrated into daily activities,
and shared with students)

Grading Grading model (Y) Y1=Formative Grading Likert Scale (1 Never - 4
by assigning grades to Always)
various instruments used
and averaging by didactic
programming unit (DPU), Y2=
Formative Grading through
a consensual dialogue with
students to make a common
decision, Y3= Formative
Grading by assigning
grades to Self-Assessment
instruments, attributing a
percentage to the final grade,
Y4=Formative Grading by
assigning grades to peer-
assessment instruments and
attributing a percentage to
the final grade

Note: DPU: didactic programming unit

The subvariables selected in the active methodologies variable and that related to the FSA model respond to the
consensus of the expert group and the research team, taking as a reference the classification collected in Leén-Diaz et al.
(2020) and its adaptation to the Primary stage. The subvariables related to the grading model were, in turn, derived from
the foundational principles of the formative assessment process, to ensure the grading transition is consistent and true to
those principles. In this sense, the aim is that grading is not only a measurement instrument, but that it remains aligned
with the democratic and pedagogical foundations that characterize the FSA. This implies that grading criteria not only reflect
student academic performance, but also their learning process, promoting their participation in the process.
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Procedure

The data used in the research were obtained through two rounds of questionnaire distribution, one carried out in the
2021/2022 academic year and the other in the 2022/2023 academic year. For the selection of the sample, the census of
educational centers of Early Childhood and Primary Education from the different Autonomous Communities was used.
Emails were sent to the institutional addresses of the educational centers, asking for the questionnaire to be distributed
among their active PE teachers. To maximize participant reach, the questionnaire was administered via the Google Forms
platform, using a single response format. Participants were informed at all times about confidentiality and data processing
protocols, and were required to give their consent to proceed with completing the questionnaire.

Statistical Analysis

All statistical analyses were performed using the SPSS 25 statistical package for Social Sciences (IBM SPSS for MAC, Armonk,
NY).

Descriptive statistical analysis. To show the sociodemographic characteristics of the participating teachers regarding
the assessment and grading used in their daily practice, response frequencies (number and percentage) were calculated
according to gender, age group (20-30 years, 31-40 years, 41-50 years, and > 51 years), teaching experience (< 1 year, 1-3
years, 4-6 years, 7-12 years, 13-18 years, and > 18 years), the grade level they teach in Primary Education (1st, 2nd, 3rd, 4th,

5th, and 6th), and the ownership of the educational center where they work (public, subsidized, or private).

Non-parametric statistical analysis and multiple correlation. The Kolmogorov-Smirnov test was used to determine
the normality of the data, with the result being non-parametric. Correlation analyses were performed using a Spearman
correlation test to determine the associations between the FSA variables, the four types of formative grading explained in
the method section, and the 12 active methodologies used by the participants. The significance level was set at p < .005,

showing strong and positive correlation in values close to 1 and strong and negative correlation in values close to -1.

Multiple mediation statistical analysis. This statistical method seeks to examine how several simultaneous mediating
variables (active methodologies) explain the relationship between an independent variable (formative assessment) and a
dependent variable (formative grading), decomposing the total effect into direct effects (relationship between independent
and dependent variables, without intervention of mediators) and indirect effects (relationship between independent and
dependent variables passing through mediating variables), providing a more detailed understanding of the underlying
causal mechanisms in the relationships between variables (MacKinnon et al., 2012). This statistical analysis, using a bootstrap
correction, was performed to analyze the mediation of the active methodologies used in PE class (M1..M12) in the
relationship between the FSA (X) and four different types of formative grading (Y1...Y4) (Figure 2).

Figure 2
Hypothetical Model of the Relationship Between FSA (X) and Four Types of Formative Grading (Y1, Y2, Y3, Y4) in the Present Study

M1= Cooperative Leaming
M2= Project Based Learning
M3= Flipped Classroom
M4d= Learning Environments bl b2
M5= Service Learning
M6= Hybrid model
M7= Attitudinal Style
M8&= Teaching Games for Understanding
M9= Self-Construction of materials
M10= Adventure Education
M11= Health-based PE
M12= Sports Education

al.al?

Formative and Formative Grading
Shared X Y% Y2 ¥3, ¥9) ¥
Assessment

Note: a=Indirect path between FSA (al..a12) and each of the 12 active methodologies (M1..M12); b=Indirect path between each of the 12 active
methodologies (M1...M12) and formative grading (b1...b12); c"=Direct path of relationship between FSA and formative grading.

A 5,000 bootstrap was used to analyze multiple mediation, with a bias-corrected and accelerated 95% confidence interval
(Cl). The bootstrap technique is used to calculate estimates of direct and indirect effects in multiple mediation models.

Bootstrap percentile-based Cls were examined to determine the type of mediation applied. Lack of significance is observed
7
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when the confidence interval, defined by its minimum and maximum values, includes zero (Preacher & Hayes, 2008).
Additionally, collinearity was checked with VIF (Variance Inflation Factor) values ranging from 1,135 to 1,467, and the Durbin-
Watson autocorrelation coefficient with values never below 1. These data highlight the absence of significant collinearity or
autocorrelation problems in the model, reinforcing the robustness of the statistical analysis assumptions.

Results

Multiple correlation statistical analysis. Table 3 presents the results of the correlation between FSA, 12 active
methodologies used in the present study, and four types of formative grading. In general terms, most variables show
correlation with each other (p <.005).

Table 3

Correlation Established Between FSA, Active Methodologies Used, and Formative Grading
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16

1.

AM1
2. 84w

AM2

3. .231%%.196%%

AM3

4. 254%% 261%* 258%

AM4

5. .296% 358%+ 223 33gk+

AM5

6. .109% 253%* 231%k 300%* 310%*

AM6

7. 121% 138% 173% 321%% 317+ 288k

AM7

8. 176Xk 177%% 161%k 237%% 217xKk 180%K 351k%

AMS

9. 101 .260%*.243% 194%% 248k 1355 090 .210%*

AM9

10, 172%% 246%% 1425 298%+ 208%+ 108% 301%* 165%* 277+

AM10

11, 240%% 111% 132% 262%% 221% 143  278%* 189%* 261%* 354%*

AM11

12, 080 -096 071 .192%%.067 -019 .153%*.374%% 077 .147% 309%*
AM12

13, 141% 116% 089 .075 .161%*.157+% 127% .142% 205%+.118% .286%* 083
FSA

14, 158%* 086 .146% .199%% 325%+ 063 .237+%.046 .061 .214**219%* 112% 025
FG1

15, 195%% 160%* 207%% 265%* 261%* 131% 252%+ 198%% 057 .132% .112% 098 .188%* 317%*

FG2

16, 165%* 1535 240%+ 204%* 217%% 032 .149%* 153%* 140% 147%* 114% 095 .074 302+ 411+

FG3

17, 198%* 225% 28O%+ 225%% 268k 078 .152%% 200%+ 237++ 172%% 140% 118% 147%% 309%+ 447%% 762%%%
FG4

Note. AM: Active Methodology; AM1: Cooperative Learning; AM2: PBL; AM3: Flipped Classroom; AM4: Learning
Environments; AM5: Service Learning; AM6: Hybrid model; AM7: Attitudinal Style; AM8: Teaching Games
for Understanding; AM9: Self-Construction of materials; AM10: Adventure Education; AM11: Health-based
PE; AM12: Sports Education; FSA: Formative and shared assessment; FG: Formative Grading; FG1: Grade
different instruments; FG2: Consensus-based dialogue with students ; FG3: Assign grades to self-Assessment
instruments; FG4: Assign grades to peer-assessment instruments.

Multiple mediation statistical analysis. Table 4 presents the results obtained from the multiple mediation analysis,
detailing the indirect effect of FSA (X) on the four subvariables that reflect the formative transition from assessment to
grading (Y1-Y4), through the 12 active methodologies used by the teachers (M).
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We present the results obtained, collected in Table 4, in three blocks: (1) path from FSA (X) to the mediators of the 12
active methodologies (M); (2) path from the 12 active methodologies (M) to the 4 types of grading (Y1-Y4); and (3) mediation
of the effect of FSA (X) on the four types of grading mediated by the active methodologies.

(1) On one hand, the results obtained from the path from FSA (X) to the mediators (M) corresponding to each of the 12
active methodologies used show significance (p < .05) in six active methodologies: Service Learning (AM5), Hybrid model
(AM®6), Attitudinal Style (AM7), Self-Construction of materials (AM9), Adventure Education (AM10) and Health-based PE
(AM11). On the other hand, the mediation relationships were not significant in the following methodologies: PBL (AM2),
Flipped Classroom (AM3), Teaching Games for Understanding (AM8) and Sports Education (AM12).

(2) In the path between the 12 active methodologies (M) towards each of the four types of formative grading (Y1, Y2, Y3,
Y4), significance was again shown in six types of methodologies (p <.05), where Service Learning (AM5) showed the highest
frequency of significance.

(3) Finally, regarding the total mediation of the estimated effect of FSA (X) on the four types of grading (Y), as measured
by the 12 active methodologies, the results were as follows: Regarding Formative Grading assigning grades to different
instruments used and averaging by DPU (Y1), the total mediation of the estimated effect was 70.5% in Service Learning (AM5),
46.5% in Attitudinal Style (AM7), 36.67% in Adventure Education (AM10), and 70.8% in Health-based PE (AM11). Concerning
Formative Grading via collaborative dialogue with students for shared decision-making (Y2), the estimated mediation was
12.3% in Service Learning (AM5) and 11.2% in Attitudinal Style (AM7). As for the third variable, Formative Grading by assigning
grades to self-assessment instruments, attributing a percentage to them in the final grade (Y3), the total mediation of the
estimated effect was 34.4% for Service-Learning (AM5) and 28.1% for Hybrid model (AM6). Finally, regarding Formative
Grading by assigning grades to peer-assessment instruments and attributing a percentage to them in the final grade (Y4),
the estimated mediation was 18.9% in Service Learning (AM5), 12.4% in Hybrid model (AM6), and 20.7% of the total effect
of FSA (X) in Self-Construction of materials (AM9).

These results highlight the existence of a substantial coherence between formative assessment processes and grading
when the following active methodologies are implemented: Service Learning (AM5), Hybrid model (AM6), Attitudinal Style
(AM7), Self-Construction of materials (AM9), Adventure Education (AM10) and Health-based PE (AM11).

Table 4
Indirect Effect of FSA (X) on Four Different Types of Formative Grading (Y1, Y2, Y3, Y4), Through 12 Active Methodologies, all Used
by the Participating Teachers in the Present Study

Effect of 95% CI

Mediator Efl\flleg::\?l(z?n s;lue SE (hg1°1)|(z) 5;Iue SE i::it;t;:g Below Above

Y1 = Formative Grading by assigning grades to different instruments used and averaging by

DPU.
AM1 133 .005 .047 .058 .582 105 .007 .015 -.019 .046
AM2 AN .069 .061 -.078 .348 .083 -.008 .012 -.045 .006
AM3 107 .074 .060 AN 178 .082 .012 .012 -.003 .049
AM4 .082 .208 .065 .140 .078 .079 .01 .013 -.005 .053
AM5 91 .004 .066 .392 .000 .079 .075 .033 .018 152
AM6 214 .005 .075 -.079 234 .066 -.016 .016 -.063 .006
AM7 161 .029 .074 .202 .005 .071 0.32 0.21 .003 .087
AMS8 195 .008 .074 -.087 .238 .073 -017 .016 -.064 .007
AM9 .216 .000 .061 .005 .945 .083 .001 .018 -.033 .041
AM10 144 .031 .066 178 .025 .079 .025 0.18 .000 .079
AM11 .292 .000 0.58 170 .067 .092 0.49 .028 .002 117
AM12 116 .085 .067 0.58 456 0.78 .006 .012 -.009 .047
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Table 4 (cont.)

Indirect Effect of FSA (X) on Four Different Types of Formative Grading (Y1, Y2, Y3, Y4), Through 12 Active Methodologies, all Used
by the Participating Teachers in the Present Study

Mediator

M (a1-a12) value
decision.
AM1 133 .005
AM2 RN .069
AM3 107 .074
AM4 .082 .208
AM5 191 .004
AM6 214 .005
AM7 161 .029
AM8 195 .008
AM9 216 .000
AM10 144 .031
AM11 292 .000
AM12 116 .085
AM1 133 .005
AM2 AN .069
AM3 107 .074
AM4 .082 .208
AM5 91 .004
AM6 214 .005
AM7 161 .029
AM8 195 .008
AM9 216 .000
AM10 144 .031
AM11 292 .000
AM12 116 .085
AM1 133 .005
AM2 RN .069
AM3 107 .074
AM4 .082 .208
AM5 191 .004
AM6 214 .005
AM7 161 .029
AM8 195 .008
AM9 216 .000
AM10 144 .031
AM11 .292 .000
AM12 116 .085

Effect of X on p-

SE

Effect of p-

MonY
(b1- b12)

value

Bootstrap
estimate

SE

95% CI
Below Above

Y2= Formative Grading through a consensual dialogue with students to reach a common

.047
.061
.060
.065
.066
.075
.074
.074
.060
.066
.058
.067

.094
.008
120
.205
168
-.036
182
.094
-.081
.097
-.030
.044

333
916
115
.005
.022
.556
.006
169
.293
.186
-719
.541

.097
.076
.076
.073
.073
.061
.066
.068
.077
.073
.085
.073

.012
.000
.013
.017
.032
-.007
.029
.018
-017
.014
-.009
.005

.014
.010
.012
.018
.021
.015
.019
0.16
.019
.014
.026
.01

-011
-016
-.002
-.008
.003

-.043
.003

-.005
-.065
-.004
-.060
-.009

.050
.025
.050
.067
.092
.020
.084
.062
.014
.058
.045
.043

Y3= Formative Grading by assigning grades to self-assessment instruments, attributing a
percentage to them in the final grade.

.047
.061
.060
.065
.066
.075
.074
.074
.060
.066
.058
.067
Y4= Formative Grading by assigning grades to peer-assessment instruments and attributing a

.070
.046
.263
136
179
-130
.091
.066
.088
.083
-.002
.059

465
.540
.000
.061
.014
.031
172
334
.258
.264
973
421

percentage to them in the final grade.

.047
.061
.060
.065
.066
.075
.074
.074
.060
.066
.058
.067

.089
102
277
124
.207
=121
105
.089
201
.069
-.035
.065

338
.166
.000
.078
.003
.038
.106
.180
.008
337
674
.361

.096
.076
.075
.072
.072
.060
.067
0.68
.077
.074
.086
.073

.093
.073
.073
.070
.070
.058
.065
.066
.075
.072
.084
.071

.009
.005
.028
.011
.034
-.028
.014
.013
.019
.012
-.001
.006

.012
.01
.029
.010
.039
-.026
.017
.017
.043
.010
-.010
.007

.013
.010
.020
.012
.019
.018
.014
.015
.019
.014
.026
.01

.013
.011
.020
.012
.022
.018
.015
.017
.022
.013
.025
.011

-012
-.008
-.001
-.005
.006

-.076
-.003
-.010
-012
-.006
-.052
-.008

-.008
-.002
-.001
-.004
.006

-077
-.001
-.004
.010

-.007
-.062
-.006

.044
.037
.081
.049
.087
-.002
.058
.055
.065
.052
.055
.042

.047
.049
.085
.049
.096
-.001
.061

.068
101

.047
.037
.045

Note. Based on a 5,000-bootstrap sample. X= FSA; Y= Formative Grading categorized into four types (Y1,
Y2, Y3, Y4); M= Mediator; Cl= Confidence Interval; SE= Standard Error; DPU= Didactic Programming Unit;
AM: Active Methodology; AM1: Cooperative Learning; AM2: PBL; AM3: Flipped Classroom; AM4: Learning
Environments; AM5: Service Learning; AM6: Hybrid model; AM7: Attitudinal Style; AM8: Teaching Games for
Understanding; AM9: Self-Construction of materials; AM10: Adventure Education; AM11: Health-based PE;

AM12: Sports Education. If Cl contains zero, it is interpreted as not significant.

Discussion

The implementation of active methodologies through pedagogical models, both in education in general and in PE

in particular, responds to the requirements of current society and a curriculum articulated around the competency
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development of students. However, the inclusion of these proposals lacks meaning if it is not implemented with FSA
processes accompanied by a congruent grading system as the final part of the process (Pérez-Pueyo et al., 2021). This study
has reviewed the mediation of active methodologies, through pedagogical models implemented by Primary PE teachers, in
the relationship between FSA and grading processes.

The obtained results open two lines of discussion. On one hand, we find (1) low significance in the relationships between
certain active methodologies and FSA processes, highlighting a lack of coherence in the process, and on the other hand, (2)
the active methodologies that do mediate significantly.

The didactic strategies of PBL (AM2) and Flipped Classroom (AM3) do not show significant relationships with the FSA
model, leading us to infer the use of traditional assessment models and, consequently, a summative and final conception
of grading (Hortiglela-Alcala et al., 2019). PBL is one of the methodologies that gives the most prominence to students,
providing them with a real-world learning context and directly and actively involving them in the process (Abella-Garcia
et al., 2020). Aspects such as autonomy and self-regulation, key in this methodology, require self-assessment and peer-
assessment processes typical of FSA. In this regard, this disconnection found in the results concludes in a lack of coherence
in the process that may be due to factors such as: lack of training, students' lack of experience, uncertainty when delegating
part of the responsibility, or the prioritization of the result over the process (Leén-Diaz et al., 2020). In the specific case of the
Flipped Classroom, this methodology does not inherently provide meaning to learning and can be understood as a tool that
can be integrated into other models as it focuses on the presentation of content and its subsequent work in the classroom,
rather than on learning itself (Willis et al., 2023). In this regard, the design of formative assessment in these contexts can
be more challenging and less evident in its implementation, which could explain why it is not systematically observed in
teaching practice.

Following this first line of discussion, we find that Teaching Games for Understanding (AM8) and Sports Education (M12)
do not show significant relationships with the FSA model either. Although the scientific literature shows a paradigm shift in
sports teaching, the traditional approach remains latent in the teaching of sports in school PE. Fernandez-Rio and Iglesias
(2022) note that the Sports Education model is the most frequently used educational proposal for teaching and learning
sports. However, in this model, the acquisition of sports skills in content-focused game situations takes precedence over
competency-based learning (Arufe-Giraldez et al., 2023). For its part, although the Teaching Games for Understanding
model prioritizes personal and social development (Kirk & McPhail, 2002; Pérez-Pueyo et al., 2020), its teaching focuses on
performance and the development of tactical skills and knowledge based on game situations (Galeano-Rojas et al., 2023).
This orientation of sports learning models, where value is placed on the acquisition of sports skills over competency-based
learning, could support the fact that the most frequently used assessment models are traditional in nature. As Moura et al.
(2021) point out, PE teachers seem to use assessment to grade motor progress but not motor competence. In this context,
where performance is measured and practice is valued from a quantitative orientation, FSA processes are relegated to the
background.

In addition to the specific factors of each model that may be conditioning the lack of significance in the relationships
with FSA, the lack of teacher training regarding the implementation of FSA processes (Herrero-Gonzélez et al., 2021) leads
to the application of methodological strategies lacking purpose by intentionally not framing the assessment process as an
initial step (Pérez-Pueyo et al., 2021).

On the other hand, the results report significant mediations between FSA and the linked grading when six active
methodologies are used, specifically: Service Learning (AM5), Hybrid model (AM®6), Attitudinal Style (AM7), Self-Construction
of materials (AM9), Adventure Education (AM11) and Health-based PE (AM12).

The Service Learning model shows the highest mediation results with an effect on all four types of grading (70.5%,
12.3%, 34.4%, and 18.9% respectively). These results are supported by the very essence and structure of the methodology,
which gives students an active role, involving them in all decisions and actions of the process. As Santos-Pastor et al. (2019,
2024) point out, in Service Learning projects, assessment cannot be reduced to a final grade; assessment must accompany
students throughout all phases of the process (diagnosis, design, implementation, reflection, learning evaluation, and service
evaluation). Self-assessment, peer-assessment, and shared dialogue processes are essential in this methodology to enhance
reflection on experiences, contributing to the improvement of the teaching-learning process and, ultimately, the quality
of the project (Calvo-Varela et al., 2019). On the other hand, the relationship of this methodology with grading processes

"
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in which different instruments are used would align with formative actions to link the academic and the social contexts,
allowing the leap from FSA processes to grading (Chiva-Bartoll & Fernandez-Rio, 2022).

Meanwhile, the Attitudinal Style acts as a mediator with an impact on grading when grades are assigned to the various
instruments employed, with the average determined per DPU or learning situation (46.6%), and in the grading discussed
with students (11.2%). This methodology is structured on three components, with a clear foundation of constant feedback,
which seeks to address students' errors and needs, with the aim of providing positive and successful experiences to achieve
greater student motivation (Pérez-Pueyo, 2016). Formative assessment is a fundamental pillar of the Attitudinal Style, given
the importance of student participation in their learning process (self-assessment), in the learning process of others (peer-
assessment), and in collective decision-making based on dialogue (Alvarez-Sanchez et al., 2025; Herrero-Gonzalez et al.,
2020; Pérez-Pueyo et al., 2020). These considerations support the rationale for merging active methodologies and FSA in
order to give meaning to learning and the acquisition of competencies. However, in terms of grading, they do not completely
align with the results found in the study. Despite the presence of dialogue-based assessment and grading processes, the
results do not show significant relationships when self-assessment and peer-assessment processes are applied. Grading
is associated with the use of different instruments (although in an isolated and partially meaningful way), which could be
explained by a lack of knowledge about the practical implementation of an integrated FSA system consistent with the aims
of an active methodology that focuses on the competency development of students (MacPhail et al., 2018).

The Adventure Education and Health-based PE models mediate by 36.7% and 70.8% respectively, when grades are given
to different instruments used and the average is calculated for didactic units or learning situations. Firstly, this mediation
relationship should be questioned in the absence of a qualitative analysis of the data that would allow us to know the type
of instruments teachers use and how they use them, since an assessment instrument can be formative or not depending
on the purpose attributed to it in the process of use (L6pez-Pastor & Pérez-Pueyo, 2017). The predominance of experiential
learning in a context of risk (objective or subjective), based on motor challenges with different levels of difficulty within the
Adventure Education model, implies a greater sequencing of achievement levels and the adoption of a greater number of
safety measures. This aspect can influence the assessment process, leading teachers to opt for a more summative than
formative approach, focused on the final result rather than on the process (Baena-Extremera, 2011). The ultimate goal of the
Health-based PE model is for students to value having an active life and to transfer the acquired learning to their leisure time.
For this to happen, it is necessary that, according to the psychological theory of self-determination, the needs for autonomy,
competence, and relatedness are satisfied. Student-centered approaches and assessment proposals will be essential to
allow students to acquire a sense of competence (Diaz-Tejerina & Fernandez-Rio, 2024). This model is one of the most recent
and, therefore, with less development, as it was in 2011 when Haerens et al. (2011) laid its foundations. This aspect directly
influences teacher training due to a smaller number of successful experiences and available scientific research, which leads
us to question the validity of the results obtained (Fernandez-Rio et al., 2016).

The mediation of the Self-Construction of materials model with FSA on formative grading, when grades are given to peer-
assessment instruments and assigned a percentage in the final grade, is reinforced by three principles of constructivism
on which it is based: students learn by doing, in groups, and by designing and inventing (Fernandez-Rio et al., 2016). Thus,
given the time constraints and the characteristics of the construction process and the material, several of the proposals
based on the Self-Construction of materials model are carried out in groups. The potential for hybridization of this model
with others leads to its introduction as an initial group activity linked to material and process construction and evaluation
strategies based on cooperative learning. Furthermore, the construction process inherently involves formative assessment
processes by requiring a verification, quality check, and rethinking or improvement process (formative feedback) (Pérez-
Pueyo et al., 2021). Although the validity of these results is grounded in the characteristics of the pedagogical proposal, it is
worth questioning whether the pedagogical shift to shared grading is based on coherent agreements and has been carried
out when students have gained awareness and responsibility for the process (Hortigliela-Alcala et al., 2019; Lépez-Pastor
& Pérez-Pueyo, 2017).

Finally, in the specific case of Hybrid model, it mediates the relationship between FSA and grading with self-assessment
and peer-assessment instruments. However, significant relationships are also evident between this pedagogical model and
the use of traditional assessment and grading models. These results reflect the reality of the classroom where Hybrid model
is a methodological catch-all referred to when different mixed methodological proposals are used, which are not always
coherent (Gonzalez-Villora et al., 2019; Shen & Shao, 2022). As Pérez-Pueyo et al. (2021) note, the hybridization of models
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should only be approached when the models to be combined are mastered and as long as it implies a better learning
outcome.

Conclusions

The study's results reflect an unstable and unclear link between active methodologies and FSA in Primary PE. It is confirmed
that proposals such as Service Learning or the Attitudinal Style are consistently integrating FSA processes. However, the
research also highlights some inconsistencies that suggest the use of traditional assessment models within some active
methodologies, resulting in a summative and final assessment focused on grading. Based on these results, and keeping in
mind the need to link active methodologies with the FSA model to ensure a coherent teaching-learning process, it would
be important to have access to successful experiences for teachers that clearly demonstrate the connection between the
methodology and FSA processes, (with concrete examples).

Regarding the study's limitations, firstly, the sample used focused exclusively on Primary PE teachers, so the conclusions
might not be generalizable to other educational levels or subjects. Secondly, the research was based on a quantitative
analysis, which might have limited the understanding of the qualitative factors underlying teachers' decisions regarding
formative assessment. Finally, the limited availability of empirical evidence in emerging models, such as Health-based PE,
has reduced the depth of the analysis in some less established methodologies.

Finally, regarding future lines of research opened up by the study, it would be valuable to conduct qualitative studies
that explore teachers' perceptions and experiences when implementing FSA in combination with pedagogical models, in
order to identify practical obstacles and pedagogical attitudes that influence its application. In line with this, it would be
worth analyzing how PE teachers utilize pedagogical models and how this links with FSA, based on their age and years
of experience, as well as the causes and consequences this entails. In addition, it would be valuable to develop guides or
teacher training programs aimed at strengthening the use of formative assessments in active methodologies, particularly
in those that show less coherence, such as PBL, Sports Education, Teaching Games for Understanding, or the Hybrid model.
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