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Abstract

Initial teacher education requires assessment mechanisms capable of identifying strengths
and weaknesses in professional preparation. This study analyzes the performance of
students in Initial Teacher Education in Physical Education against the pedagogical stan-
dards assessed by the 2024 National Diagnostic Assessment (NDA) in Chile, examining
achievement patterns and differences by sex and administrative dependency. A quanti-
tative, cross-sectional, and correlational design was employed, based on official census
data corresponding to 1035 students enrolled in Chilean universities offering this degree
program. Descriptive analyses and non-parametric inferential tests were con-ducted, using
the Mann–Whitney U test for comparisons by sex, and the Kruskal–Wallis test followed by
Dunn’s post hoc comparisons with Bonferroni correction for comparisons across admin-
istrative dependency categories. The highest levels were observed in pro-fessional ethics
(M = 0.69) and student learning and development (M = 0.57), and the lowest in respectful
and well organized learning environments (M = 0.39) and curricular pedagogical content
knowledge (M = 0.40). Significant differences by sex appeared only in personal and social
development and professional ethics (p = 0.01; r = 0.08), favoring women. Differences
by administrative dependency were significant in few standards and consistently small
(r ≤ 0.14). These effects indicate that achievement is largely comparable across institutions
and that the main weaknesses are systemic. Strengthening these di-mensions constitutes a
challenge for the sustainability of teacher education, rather than a problem restricted to
specific institutions.
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1. Introduction
In the context of contemporary educational transformations, initial teacher education

(ITE) has been recognized as a strategic component for advancing toward sustainable,
inclusive, and high-quality education systems. For this reason, institutions such as the
World Bank allocate funding to support this educational stage in developing countries [1].
In particular, the framework of Education for Sustainable Development (ESD), promoted
by UNESCO, has emphasized the need to prepare teachers capable of addressing complex
and multidimensional challenges, such as inequality, climate change, and social transfor-
mation, in alignment with the Sustainable Development Goals (especially SDG 4: Quality
Education) [2]. From this perspective, sustainable teacher education implies not only the
development of pedagogical competencies, but also the capacity to promote meaningful,
transferable, and sustainable learning over time (long-term learning outcomes) [3].

In this study, educational sustainability is understood as the capacity of teacher edu-
cation systems to generate durable, transferable, and equitable professional learning over
time, in line with the ESD framework and SDG 4 [2]. From this perspective, pedagogical
standards and national diagnostic assessments operate as monitoring instruments for the
sustainability of teacher education, providing system-wide evidence on whether programs
consolidate the competencies that enable graduates to promote lasting learning, inclusion,
and well-being [3,4]. This link between pedagogical benchmarks and long-term educational
sustainability frames the analysis presented here.

Within this scenario, the implementation of ITE assessment systems plays a funda-
mental role as a quality assurance mechanism and as a tool for strengthening systemic
coherence between educational policies, training processes, and learning outcomes [4]. The
literature highlights that sustainable education systems require not only clear standards,
but also assessment mechanisms that make it possible to monitor the development of
teaching competencies in a valid and relevant manner [5].

However, the use of these assessments raises important tensions from the perspective
of educational sustainability. Several studies warn that although these instruments make
it possible to measure outcomes on a large scale, they tend to privilege more easily quan-
tifiable dimensions, which may limit the understanding of complex, contextualized, and
situated competencies that are essential for teaching practice [6,7]. Consequently, authors
have pointed out the need to move toward more comprehensive assessment approaches
capable of capturing not only immediate performance, but also the ability of pre-service
teachers to foster sustainable learning and adapt to changing contexts [8].

In the Chilean case, the National Diagnostic Assessment (NDA) of Initial Teacher
Education is configured as a key instrument within the quality assurance system for teacher
education [9]. Census-based and mandatory in nature, this assessment makes it possible
to measure the level of achievement of the teaching profession standards defined by the
Ministry of Education, distinguishing between disciplinary and pedagogical standards.
From a sustainability perspective, the NDA offers a valuable opportunity to analyze the
coherence between training processes and observed outcomes, thereby contributing to
an understanding of the strengths and weaknesses of the teacher education system [10].
However, it also raises questions regarding its ability to reflect the complexity of teacher
learning and its potential contribution to the development of sustainable competencies [11].

This analysis is particularly relevant in the field of Physical Education (PE), a discipline
that presents distinctive characteristics in teacher education [12]. PE lies at the intersection
of bodily, cognitive, social, and emotional dimensions, making it a privileged space for
promoting well-being, inclusion, and social sustainability [13]. In line with the principles
of Education for Sustainable Development (ESD), this discipline has the potential to con-
tribute to the development of active and healthy lifestyles, as well as to the formation of
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critical citizens committed to their environment [14]. However, this complexity also poses
significant challenges for its assessment, particularly with regard to measuring pedagogical
competencies that are developed in highly situated contexts [15].

Within this framework, pedagogical standards play a central role as a reference point
for guiding teacher education toward sustainable practices. These standards include
competencies related to planning, teaching implementation, understanding students, and
the assessment of learning, all of which are fundamental to the development of effective
and contextualized teaching [16]. From the perspective of educational sustainability, these
competencies should be understood as comprehensive capacities that enable teachers to
act in a reflective, ethical, and adaptive manner, thereby contributing to the generation of
lasting and meaningful learning for students [17].

However, recent evidence suggests the existence of a persistent gap between train-
ing processes in initial teacher education (ITE) and the results observed in standardized
assessments, particularly in the area of pedagogical competencies [18]. This gap poses
significant challenges to the sustainability of the education system, as it calls into question
the capacity of teacher education to generate learning that endures over time and translates
into effective pedagogical practices. In this regard, it has been pointed out that the lack
of coherence among teacher education, assessment, and teaching practice may limit the
impact of educational policies and hinder the consolidation of sustainable teacher education
systems [19].

Despite the relevance of these challenges, a gap remains in the literature regarding the
disaggregated analysis of performance on pedagogical standards in standardized teacher
education assessments [20]. Most studies focus on overall results, the analysis of disci-
plinary standards, or broad comparisons, making it difficult to identify specific performance
patterns and to understand differences across distinct components of pedagogical prepara-
tion [21,22]. This gap is particularly evident in Latin American contexts, where assessment
systems have undergone recent transformations within the framework of quality assurance
policies [23].

Two additional dimensions warrant disaggregated attention. First, sex-based anal-
yses are pertinent because international evidence has consistently documented gender
differences in educational achievement and in socioemotional dispositions, and because
PE remains a field historically shaped by gendered practices and expectations; examining
whether pedagogical standards are attained equally by women and men is therefore an
equity question directly aligned with SDG 4 and SDG 5 [2]. Second, administrative depen-
dency (public universities, traditional private universities belonging to the G9 group, and
private universities) constitutes a structural feature of Chile’s diversified higher education
system; comparing achievement across these categories makes it possible to assess whether
teacher education outcomes are equitably distributed across institutional types—an issue
central to the social sustainability of the system [9,19].

In line with the above, the aim of this article is to analyze the performance of students
in Physical Education Teacher Education (PETE) across the different pedagogical standards
assessed in the NDA, using census data corresponding to the year 2024, and to examine
differences in achievement according to sex and to the administrative dependency of
the institutions.

2. Materials and Methods
2.1. Study Design and Participants

The study was conducted using a quantitative approach, with a cross-sectional design
and correlational scope, based on the secondary analysis of data derived from the 2024
NDA [24]. The dataset corresponds to the complete national census of students who
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took the 2024 NDA in PE teacher education program in Chile (N = 1035; 304 women and
731 men), enrolled in the 29 universities that offered this degree program at the time of
the assessment. No institutions offering the specialization were excluded and all students
with valid records in the official database of the Ministry of education were included in
the analysis; accordingly, the data represent the entire national universe of PETE students
assessed in 2024 rather than a sample.

2.2. Instrument and Procedure: The National Diagnostic Assessment

The NDA is a mandatory, census-based assessment established by Law No. 20.903 and
administered annually by the Center for Pedagogical Improvement, Experimentation and
Research (CPEIP) of the Chilean Ministry of Education. All students enrolled in accredited
teacher education programs must take it during their penultimate year of study, and its
results are reported to the universities to inform curricular improvement processes [9]. The
instrument includes a standardized test of pedagogical knowledge composed of closed,
multiple-choice items referenced to the pedagogical standards for teaching careers; items
are developed, piloted, and psychometrically validated by CPEIP for application in the
Chilean context. Achievement is operationalized as the percentage of correct responses
obtained by each student in the set of items associated with each pedagogical standard,
expressed as a proportion ranging from 0 to 1. Consequently, the means and standard
deviations reported in the tables of this article correspond to averages of these proportions
of achievement; no course grades, student surveys, or external institutional evaluations
were involved in the measurement.

Specifically, the analysis focused on the pedagogical standards that serve as national
benchmarks for pedagogical performance, outlining the knowledge, skills, and dispositions
that prospective teachers are expected to demonstrate throughout their initial teacher
education [25]. The current national framework for teaching careers, approved in 2021,
comprises twelve pedagogical standards organized into four domains. However, the official
2024 NDA results database reports achievement data for nine of them, given that Standard 9
(Assessment and Feedback for Learning), Standard 11 (Continuous Profes-sional Learning),
and Standard 12 (Commitment to the Continuous Improvement of the School Community)
refer to competencies enacted in situated professional practice, which are not measured
through the written diagnostic instrument. The nine standards ana-lyzed are distributed as
follows: (a) Standard 1: Student Learning and Development; (b) Standard 2: Pedagogical
Content Knowledge and Knowledge of the School Curriculum; (c) Standard 3: Teaching
Planning; (d) Standard 4: Assessment Planning; (e) Standard 5: Respectful and Organized
Learning Environment; (f) Standard 6: Personal and Social Development; (g) Standard
7: Teaching Strategies for the Achievement of Deep Learning; (h) Standard 8: Learning
Strategies for the Development of Thinking Skills; (i) Standard 10: Professional Ethics.

2.3. Data Analysis

Data processing was carried out using R software 4.6.1 [26], with the packages dplyr,
tidyr, readxl, and openxlsx for database management, cleaning, analysis, and export. Ini-
tially, a descriptive analysis was performed, considering arithmetic means (M), standard
deviations (SD), and frequencies, according to the characteristics of the analyzed data [26],
followed by inferential analysis. Given the nature of the data proportions of achievement
bounded between 0 and 1, which cannot be assumed to behave as normally distributed inter-
val measures non-parametric procedures were considered the appropriate analytical choice;
this decision was empirically corroborated by the Shapiro–Wilk test, which indicated sig-
nificant deviations from normality in all variables. Accordingly, the Mann–Whitney U test
was used to compare the two sex groups (women vs. men), whereas comparisons across the
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three administrative dependency categories (public, private G9, and private universities)
were analyzed through pairwise comparisons using the Mann–Whitney U test among the
three institutional categories, considering all possible pairwise comparisons. To control the
inflation of Type I error associated with multiple testing, Bonferroni correction was applied
to the p-values. For each comparison, the U statistic, Bonferroni-adjusted p-value, and effect
size (r), estimated from the Z statistic, were reported. Statistical significance was set at
p < 0.05 for all analyses. For each comparison, the U statistic, p-value, and effect size r,
estimated from the Z statistic, were reported to complement statistical significance. Follow-
ing Cohen’s benchmarks, r values of approximately 0.10, 0.30, and 0.50 were interpreted
as small, medium, and large effects, respectively [27]. The latter was assessed using a
significance level of p < 0.05.

3. Results
Table 1 presents the descriptive results related to the percentage of achievement in

each standard among the 1035 students enrolled in the different universities offering this
teacher education specialization.

Table 1. Means and standard deviations of achievement in the pedagogical standards by university.

University N
Stan. 1 Stan. 2 Stan. 3 Stan. 4 Stan. 5 Stan. 6 Stan. 7 Stan. 8 Stan. 10
M sd M sd M sd M sd M sd M sd M sd M sd M sd

The Pontifical Catholic University
of Chile 24 0.72 0.18 0.55 0.26 0.60 0.18 0.54 0.22 0.60 0.31 0.59 0.18 0.57 0.22 0.64 0.23 0.77 0.20

The Pontifical Catholic of Valparaiso
University of Chile 7 0.61 0.21 0.50 0.29 0.52 0.18 0.64 0.28 0.19 0.18 0.44 0.31 0.47 0.32 0.53 0.21 0.61 0.21

University Adventist of Chile 7 0.50 0.20 0.21 0.30 0.55 0.19 0.57 0.19 0.24 0.16 0.52 0.19 0.55 0.05 0.57 0.22 0.69 0.28
University Andres Bello 58 0.62 0.19 0.44 0.21 0.51 0.25 0.59 0.23 0.32 0.27 0.53 0.18 0.48 0.22 0.51 0.20 0.72 0.20
University Arturo Prat 17 0.64 0.21 0.25 0.22 0.53 0.19 0.59 0.28 0.37 0.23 0.51 0.15 0.50 0.16 0.54 0.21 0.61 0.19

University Austral of Chile 46 0.55 0.17 0.40 0.20 0.43 0.19 0.51 0.25 0.27 0.22 0.48 0.17 0.47 0.18 0.50 0.20 0.66 0.20
University Autonoma de Chile 101 0.53 0.19 0.35 0.20 0.48 0.21 0.49 0.24 0.42 0.28 0.47 0.18 0.43 0.21 0.49 0.20 0.63 0.22
University Bernardo O’higgins 14 0.58 0.21 0.39 0.31 0.54 0.23 0.54 0.24 0.36 0.21 0.45 0.14 0.47 0.22 0.58 0.21 0.78 0.17

University Catholic Silva Henriquez 52 0.55 0.18 0.42 0.25 0.51 0.21 0.58 0.23 0.42 0.26 0.52 0.14 0.39 0.20 0.51 0.18 0.66 0.21
University Catholic of Temuco 27 0.63 0.15 0.28 0.21 0.59 0.20 0.67 0.27 0.43 0.29 0.48 0.13 0.46 0.19 0.61 0.20 0.67 0.21

University Catholic
of Santisima Concepcion 71 0.57 0.19 0.32 0.23 0.54 0.19 0.54 0.21 0.39 0.32 0.41 0.18 0.49 0.22 0.50 0.21 0.69 0.21

University Catholic of Maule 43 0.60 0.18 0.37 0.23 0.59 0.20 0.57 0.28 0.43 0.27 0.48 0.16 0.49 0.20 0.51 0.18 0.66 0.18
University Central de Chile 22 0.61 0.15 0.38 0.29 0.42 0.17 0.53 0.25 0.47 0.28 0.49 0.11 0.46 0.20 0.59 0.20 0.68 0.18

University Mayor 49 0.61 0.17 0.43 0.23 0.59 0.19 0.65 0.24 0.37 0.28 0.58 0.17 0.52 0.19 0.58 0.18 0.76 0.16
University Metropolitan

Educational Sciences 44 0.61 0.18 0.42 0.21 0.57 0.21 0.57 0.24 0.52 0.32 0.49 0.13 0.52 0.22 0.54 0.20 0.74 0.20

University San Sebastian 34 0.51 0.19 0.46 0.27 0.50 0.23 0.58 0.22 0.38 0.26 0.45 0.16 0.46 0.23 0.51 0.19 0.73 0.22
University Santo Tomas 85 0.58 0.17 0.43 0.25 0.61 0.21 0.59 0.25 0.38 0.28 0.53 0.18 0.45 0.19 0.56 0.20 0.73 0.18

University of Antofagasta 29 0.59 0.22 0.39 0.24 0.48 0.20 0.65 0.25 0.44 0.27 0.45 0.15 0.41 0.21 0.55 0.22 0.69 0.21
University of Atacama 14 0.54 0.24 0.54 0.31 0.54 0.20 0.41 0.25 0.36 0.24 0.58 0.20 0.45 0.22 0.54 0.16 0.60 0.23

University of Concepcion 34 0.64 0.16 0.35 0.25 0.53 0.19 0.52 0.21 0.43 0.32 0.49 0.15 0.42 0.15 0.47 0.19 0.73 0.17
University la Frontera 32 0.52 0.21 0.52 0.26 0.55 0.17 0.54 0.25 0.48 0.35 0.46 0.18 0.52 0.21 0.48 0.24 0.74 0.15

University of las Americas 12 0.66 0.16 0.40 0.27 0.46 0.18 0.71 0.14 0.31 0.17 0.44 0.15 0.42 0.22 0.48 0.18 0.62 0.16
University of los Lagos 57 0.50 0.20 0.42 0.27 0.46 0.22 0.52 0.22 0.30 0.26 0.41 0.15 0.37 0.18 0.48 0.20 0.61 0.22

University of Magallanes 4 0.50 0.27 0.31 0.13 0.33 0.14 0.31 0.31 0.58 0.50 0.36 0.27 0.43 0.26 0.46 0.18 0.64 0.08
University of Playa Ancha 45 0.55 0.16 0.42 0.23 0.54 0.19 0.50 0.24 0.40 0.26 0.52 0.17 0.46 0.17 0.44 0.23 0.71 0.17

University of Santiago de Chile 26 0.61 0.20 0.43 0.21 0.56 0.17 0.56 0.22 0.46 0.25 0.54 0.14 0.46 0.24 0.52 0.21 0.69 0.20
University of Tarapaca 35 0.52 0.20 0.29 0.20 0.45 0.17 0.47 0.24 0.30 0.25 0.42 0.15 0.33 0.20 0.38 0.24 0.62 0.19

University of Viña del Mar 6 0.58 0.13 0.33 0.20 0.53 0.22 0.50 0.27 0.22 0.27 0.45 0.18 0.40 0.28 0.45 0.28 0.64 0.15
University of Bio Bio 40 0.58 0.15 0.39 0.27 0.48 0.18 0.53 0.23 0.32 0.26 0.49 0.15 0.40 0.21 0.48 0.19 0.66 0.21

National total 1035 0.57 0.19 0.40 0.25 0.53 0.21 0.56 0.24 0.39 0.28 0.49 0.17 0.46 0.21 0.51 0.21 0.69 0.20

Stan. = Standard; M. = Means; sd. = Standard Deviation.

Considering the overall average across standards, Pontifical University Católica of
Chile shows the highest levels of achievement, with mean scores consistently above those
of the other institutions and standing out particularly in Standards 1, 7, 8, and 10. Favorable
results are also observed at University Mayor, Universidad Metropolitan Educational Sci-
ences, and University Santo Tomás, whose overall averages rank among the highest in the
sample. In contrast, the lowest average scores correspond to University of Tarapacá, Uni-
versity of Magallanes, and University of Los Lagos, reflecting relatively lower performance
across several of the standards analyzed. When examining the standards individually, the
highest levels of achievement tend to be concentrated in Standards 7, 8, and 10, where
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several universities reach mean scores above 0.60. Pontifical University Católica of Chile
and University of Chile stand out in particular, as they present some of the highest values
in the entire table.

By contrast, Standards 4 and 5 generally show the lowest mean scores, thus emerging
as the areas posing the greatest difficulties for the participating institutions. This pattern
suggests an uneven distribution of performance across standards, with some areas showing
more consolidated achievement and others representing common challenges for a large
proportion of the universities. Regarding the dispersion of the results, the standard devia-
tions show moderate values in most institutions and standards, indicating relatively low
internal variability. Table 2 presents the percentages of achievement by standard for men
and women.

Table 2. Means and standard deviations of achievement by standard, women vs. men.

Pedagogical Standard Women (N = 304) Men (n = 731) W vs. M

M sd M sd U p r

1: Student Learning and Development 0.58 0.19 0.57 0.19 112,718 0.71 0.01
2: Pedagogical Content Knowledge and Knowledge of the School Curriculum 0.40 0.26 0.39 0.23 113,106 0.63 0.01
3: Teaching Planning 0.54 0.22 0.52 0.20 116,262.5 0.23 0.04
4: Assessment Planning 0.57 0.25 0.55 0.24 116,369 0.21 0.04
5: Respectful and Organized Learning Environment 0.41 0.29 0.38 0.28 114,770 0.37 0.03
6: Personal and Social Development 0.51 0.16 0.48 0.17 122,524 0.01 * 0.08
7: Teaching Strategies for the Achievement of Deep Learning 0.46 0.22 0.45 0.20 114,650 0.41 0.03
8: Learning Strategies for the Development of Thinking Skill 0.52 0.22 0.51 0.20 113,850.5 0.52 0.02
9: Professional Ethics 0.71 0.20 0.68 0.20 122,148 0.01 * 0.08

M. = Means; sd. = Standard Deviation; U = Mann–Whitney U test; r = Effect Size; W vs. M = Comparison between
Women and Men; * p ≤ 0.05.

Table 2 shows that women have slightly higher mean scores than men across all
the standards assessed. The highest scores are observed in Standard 10 for both groups,
whereas the lowest values are concentrated in Standards 2 and 5. In general, the standard
deviations are similar for women and men, indicating a comparable dispersion of results.
In inferential terms, statistically significant differences are observed only in Standard 6
(p = 0.01; r = 0.08) and Standard 10 (p = 0.01; r = 0.08), both in favor of women. However,
the effect sizes are small, so the practical magnitude of these differences is limited. No
significant differences between men and women were identified in the remaining standards.

Table 3 presents the results for each standard according to the administrative depen-
dency of the university institutions. These are divided into three categories:

1. Universities with public administrative dependency: (University Arturo Prat; Uni-
versity of Antofagasta; University of Atacama; University la Frontera; University of
los Lagos; University of Magallanes; University of Playa Ancha; University of Santi-
ago de Chile; University of Tarapaca; University of Bio Bio; University Metropolitan
Educational Sciences).

2. Traditional private universities belonging to the G9 (Pontifical University Catolica of
Chile; Pontifical University Catolica of Valparaiso; University Austral of Chile; Uni-
versity Catholic of Temuco; University Catholic of Maule; University of Concepcion),

3. Private universities: (University Adventista de Chile; University Andres Bello; Uni-
versity Autonoma de Chile; University Bernardo O’higgins; University Catholic of
Santisima Concepcion; University Catholic Silva Henriquez; University Central de
Chile; University of las Americas; University of Viña del Mar; University Mayor;
University San Sebastian; University Santo Tomas).

Table 3 shows heterogeneous performance for the total sample. Overall, the mean
scores range from 0.39 to 0.69, revealing relevant descriptive differences in the level of
achievement attained depending on the standard analyzed. This variation supports the
view that pedagogical performance includes areas of relatively greater consolidation and

https://doi.org/10.3390/su18157715

https://doi.org/10.3390/su18157715


Sustainability 2026, 18, 7715 7 of 13

others with lower results. The highest mean score is observed in Standard 10 (M = 0.67;
sd = 0.20), followed by Standard 1 (M = 0.57; sd = 0.19) and Standard 4 (M = 0.55; sd = 0.24).
These results suggest that students show relatively better performance in these pedagogical
components. At an intermediate level are Standard 3 (M = 0.52; sd = 0.21), Standard 8
(M = 0.51; sd = 0.21), Standard 6 (M = 0.49; sd = 0.17), and Standard 7 (M = 0.45; sd = 0.21),
whose results indicate moderate levels of achievement within the overall set. The lowest
mean scores are concentrated in Standard 5 (M = 0.39; sd = 0.28) and Standard 2 (M = 0.40;
sd = 0.24), which appear as the areas of greatest weakness in teacher preparation.

Table 3. Means and Standard deviations of achievement according to administrative dependency.

Pedagogical Standard
Sample Total

(N = 1035)
PR

(N = 511)
PG9

(N = 181)
PU

(N = 343)
M sd M sd M sd M sd

1: Student Learning and Development 0.57 0.19 0.57 0.18 0.62 0.18 0.56 0.20
2: Pedagogical Content Knowledge and Knowledge of the School Curriculum 0.40 0.24 0.39 0.24 0.39 0.24 0.41 0.25
3: Teaching Planning 0.52 0.21 0.53 0.21 0.54 0.20 0.51 0.20
4: Assessment Planning 0.55 0.24 0.57 0.24 0.56 0.25 0.53 0.24
5: Respectful and Organized Learning Environment 0.39 0.28 0.39 0.28 0.40 0.29 0.39 0.29
6: Personal and Social Development 0.49 0.17 0.49 0.17 0.50 0.17 0.48 0.16
7: Teaching Strategies for the Achievement of Deep Learning 0.45 0.21 0.46 0.21 0.48 0.20 0.43 0.21
8: Learning Strategies for the Development of Thinking Skill 0.51 0.21 0.53 0.20 0.53 0.21 0.49 0.21
9: Professional Ethics 0.69 0.20 0.69 0.20 0.69 0.20 0.67 0.20

M. = Means; sd. = Standard Deviation; PR = Private University; PG9 = Private University G9; PU = Public
University.

Across administrative categories, several standards are very close to one another, as is
the case for Standard 2, where the three categories range between 0.39 and 0.41; Standard
5, where the values fall between 0.39 and 0.40; and Standard 10, where the mean scores
range from 0.67 to 0.69. Although small variations exist between groups, performance by
administrative dependency tends to maintain a relatively similar profile, with more visible
differences in some specific standards, especially Standard 1 and Standard 8. G9 private
institutions show the highest mean scores in several standards, particularly in Standard 1
(M = 0.62), Standard 3 (M = 0.54), Standard 5 (M = 0.40), Standard 6 (M = 0.50), Standard 7
(M = 0.48), and Standard 8 (M = 0.53). For their part, private institutions show the highest
mean scores in Standard 4 (M = 0.57) and Standard 10 (M = 0.69), whereas public institutions
reach the highest relative mean only in Standard 2 (M = 0.41). This pattern suggests a
slight descriptive advantage for G9 private institutions across a substantial proportion of the
pedagogical standards analyzed. From an inferential perspective, comparisons between the
percentages of achievement according to administrative dependency are presented in Table 4.

Table 4. Mean comparisons results by administrative dependency.

Standard vs. Administrative Dependency PG9 vs. PR PG9 vs. PU PR vs. PU
U Sig r U Sig r U Sig r

1: Student Learning and Development 52,764.5 0.01 * 0.11 36,086.5 0.01 * 0.14 89,914.5 0.51 0.02
2: Pedagogical Content Knowledge and Knowledge
of the School Curriculum 45,526.5 0.74 0.01 29,796 0.43 0.03 85,463.5 0.52 0.02

3: Teaching Planning 47,915 0.46 0.03 33,574 0.11 0.07 91,403.5 0.27 0.04
4: Assessment Planning 45,538.5 0.75 0.01 32,926.5 0.23 0.05 94,456.5 0.04 * 0.07
5: Respectful and Organized Learning Environment 47,890 0.45 0.03 31,679.5 0.68 0.02 86,332.5 0.69 0.01
6: Personal and Social Development 47,143.5 0.69 0.01 33,688 0.10 0.07 93,082 0.12 0.05
7: Teaching Strategies for the Achievement
of Deep Learning 47,819 0.49 0.03 34,129 0.06 0.08 93,031.5 0.12 0.05

8: Learning Strategies for the Development
of Thinking Skill 47,284.5 0.65 0.02 34,469.5 0.03 * 0.09 95,544 0.02 * 0.08

9: Professional Ethics 44,785 0.52 0.02 31,967.5 0.57 0.03 93,005.5 0.12 0.05

PR = Private University; PG9 = Private University G9; PU = Public University; U = Mann–Whitney U test;
r = Effect Size; * p ≤ 0.05.

Few of the descriptive differences observed reach statistical significance. In most
comparisons across administrative dependency categories, the results indicate an absence
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of statistically significant differences between the groups compared. This is especially
evident in Standards 2, 3, 5, 6, 7, and 10, where none of the comparisons among G9 private,
private, and public institutions reach statistical significance. Therefore, in these cases, the
small variations in the mean scores should be interpreted as descriptive differences, but
not as inequality across administrative categories. Regarding effect size, the r values are
low in all comparisons, ranging from 0.01 to 0.14. This indicates that, even in those cases
where statistically significant differences exist, the magnitude of such differences is small.
Consequently, the results should be interpreted with caution, avoiding an overestimation
of the practical relevance of the differences across administrative categories. Overall, the
findings suggest specific, low-magnitude variations in certain pedagogical standards.

More specifically, statistically significant differences are concentrated in three stan-
dards. In Standard 1, differences are observed between G9 private and private institutions
(p = 0.01; r = 0.11), and between G9 private and public institutions (p = 0.01; r = 0.14),
with higher mean scores for G9 private institutions. In Standard 4, a significant difference
appears between private and public institutions (p = 0.04; r = 0.07), with a higher mean
score in private institutions the significant difference appears between private and public
institutions (p = 0.04; r = 0.07), with a higher mean score in private institutions. Finally, in
Standard 8, differences are identified between G9 private and public institutions (p = 0.03;
r = 0.09), and between private and public institutions (p = 0.02; r = 0.08), again with lower
mean scores in public institutions. Taken together, the statistically significant results are
concentrated in comparisons in which public institutions tend to show lower mean scores,
although always with small effect sizes.

4. Discussion
The findings support the conclusion that performance, expressed as the percentage

of achievement in the pedagogical standards of the NDA, does not reflect homogeneous
achievement in Chilean Initial Teacher Education in PE, but rather a configuration of
strengths and weaknesses that reveals different levels of consolidation of learning within
this teacher education specialization. From the perspective of sustainable teacher education,
and considering the heterogeneity of the results, this is particularly significant, since
educational sustainability depends not only on the existence of formal standards, but
also on future teachers developing consistent capacities to sustain inclusive, equitable,
and pedagogically robust learning trajectories over time [2,16]. In this regard, initial
teacher education has been described as a strategic component of the adaptive capacity of
the school system to prepare citizens capable of engaging positively in society, precisely
because it articulates normative expectations, pedagogical knowledge, and the projection
of educational quality [1,4]. Therefore, the pattern observed in this study suggests that the
preparation provided by Initial Teacher Education in PE in Chile shows relevant progress
in some areas, but still exhibits training-related bottlenecks in others, especially where
professional competence requires moving from conceptual understanding to situated
pedagogical action, as has been noted both in the literature on education for sustainable
development and in recent research on action competence in pre-service teachers [7,28].

Within this framework, the fact that relatively higher performance is concentrated in
professional ethics and in standards associated with student learning and development may
be interpreted as a sign that teacher education has succeeded in establishing a relatively
solid normative repertoire regarding the public purpose of teaching. This interpretation
is consistent with debates on the NDA in Chile, which have shown that the instrument
tends to make more visible those dimensions that are more readily recognizable within
the institutional discourse of teacher education [10,11]. However, interpreting these better
performances as sufficient evidence of quality would be reductionist, since pedagogy is a
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science that unfolds in practice. As Biesta [7], warns, teaching cannot be judged solely by
adherence to ends that are recognized as valuable, but also by the way in which those ends
are translated into pedagogical decisions. In PE, this distinction is crucial, as professional
ethics only acquires formative rigor when it is translated into practices of recognition,
inclusion, and pedagogical care for the body and for the educational relationship with
human movement [14,29]. In fact, recent studies in PETE show that students at this stage
of teacher education tend to recognize the importance of sustainability, social justice,
and professional responsibility, but do not always have sufficiently developed didactic
repertoires to operationalize these convictions in everyday teaching [10,29,30].

In contrast, the lowest levels of performance are found in disciplinary and pedagogical
content knowledge of the disciplinary curriculum, as well as in the creation of a respectful
and well-organized environment, which carries particularly sensitive implications for
teacher preparation. This is not simply because these are “more difficult” areas, but because
they are dimensions that mediate the possibility of transforming pedagogical principles
into real learning experiences and reveal concrete possibilities for transfer to the contexts
that teachers actually face [31]. Chilean literature on Initial Teacher Education in PE had
already pointed to tensions among ministerial guidelines, teacher education paradigms,
and curricular implementation, showing that continuity does not always exist between
the discourse of teacher education and the forms of knowledge effectively mobilized by
students in teaching contexts [12]. In turn, recent research on learning assessment in Initial
Teacher Education in PE indicates that strongly teacher-centered logics persist, with limited
student participation and an unstable coexistence between formative approaches and
more traditional certification mechanisms [32]. This finding is relevant because difficulties
in organizing respectful pedagogical environments while, at the same time, translating
disciplinary knowledge into appropriate didactic decisions directly compromise the social
sustainability of the educational process, by increasing the risk of exclusion, superficial
learning, and the reproduction of inequalities in participation [33,34].

This pattern is consistent with an ongoing international discussion on the gap between
the training outlined in Initial Teacher Education curricula and actual pedagogical prac-
tice [35]. In the Chilean context, several studies have pointed out that the NDA provides
useful information, but also reveals misalignments between the declared curriculum and the
effective consolidation of professional competencies during initial teacher education [9,19].

In PE, this gap takes on particular significance because social sustainability is not a
peripheral content area, but rather a quality inherent to pedagogical practice itself [36].
PE lies at the intersection of well-being, coexistence, inclusion, and the development of
prosocial competencies such a cooperation, teamwork, and respect for diversity; therefore,
teaching well does not simply mean organizing motor activity or promoting spaces for
sports competition, but rather generating. Conditions for conscious participation, bodily
recognition, and relational justice [13,14]. In this sense, the recent literature shows that the
integration of sustainability into PE has advanced, but still in an uneven manner, and, in
many cases, has been supported more by favorable discourse than by deep methodological
transformations [33,37]. Lohmann and Goller observed that teacher educators themselves
report. Conceptual ambiguities and practical difficulties when translating education for
sustainable development into concrete curricular decisions an obstacle that is particularly
significant given that they are the actors expected to lead such curricular design in teacher
education programs [38].

Arslan [4] and Xu [5] emphasized that teacher competency assessment systems are
useful when they make it possible to monitor progress and guide improvement, but they
lose strength when they reduce professional complexity to decontextualized indicators.
This is consistent with Biesta’s [7] warning about the risks of an accountability culture that
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oversimplifies teaching. In the specific field of sustainability in disciplines other than PE,
Blom and Karrow [39] show that the integration of environmental education and sustain-
ability into teacher education remains uneven at the international level. Therefore, the
implications for Initial Teacher Education in PE are substantial. First, it seems necessary to
strengthen the integration of subject-specific didactics, early practicum experiences, evi-
dence analysis, and systematic feedback mechanisms, as suggested by reviews on formative
assessment in PE [34,40]. Second, it is advisable to expand the use of active methodologies
with a curricular purpose, since the evidence indicates that these foster reflective learning,
commitment to sustainability, and the development of transferable professional competen-
cies [41]. Third, teacher education should more decisively incorporate digital competencies
applied to the specific demands of PE, not merely as instrumental innovation. Rather than
replacing bodily activity, technologies relevant to this discipline such as wearable devices
and applications for monitoring physical activity, heart rate, or step counts; video analysis
of motor performance; and platforms for formative feedback and learning documentation
can support more flexible, accessible, inclusive, and sustainable learning environments, a
potential particularly highlighted in recent reviews [42,43].

The results show a broadly balanced pattern between women and men, with women
scoring slightly higher in personal-social development and professional ethics. Overall, the
findings suggest comparable pedagogical preparation in PETE and support using the NDA
as a diagnostic tool for improving teacher education rather than only for assessment.

Finally, the results reaffirm that the NDA should be understood above all as a diagnostic
instrument for educational sustainability, and previous studies on the NDA in Chile have
already shown that its legitimacy depends less on its classificatory capacity than on its
potential to inform curricular decisions and strengthen improvement processes [9,11]. If it
is used in a punitive manner or reduced to an accountability mechanism, assessment may
reinforce standardization biases that the critical literature itself has questioned [7,8]. On the
other hand, if it is understood as an input for identifying blind spots in teacher education,
then the NDA can fulfill a strategically sustainable function and help the teacher education
system learn from itself, adjust its curricular trajectories, and strengthen its capacity to support
students throughout their training process, ultimately contributing to the preparation of
teachers capable of teaching with equity, depth, and public responsibility [2,28]. In this sense,
the main contribution of the study is to show that the social sustainability of Initial Teacher
Education in PE is not determined solely by adherence to standards, but by the institutional
capacity to turn them into consistent and transformative pedagogical practice [2,9,10].

Limitations and Future Research Directions

This study has several limitations. Its cross-sectional design prevents causal inferences
and does not allow competence development to be tracked over time. In addition, it
relies on secondary data from a standardized written instrument, which captures mainly
quantifiable aspects of pedagogical knowledge and does not fully account for the situated,
embodied, and relational competencies central to Physical Education. Achievement was
also operationalized as the proportion of correct responses, so qualitative and observational
evidence is needed to better relate these findings to teaching practice. Finally, unequal
group sizes reduce statistical power in some comparisons. Future research should adopt
longitudinal and mixed-methods designs, integrate qualitative approaches, and examine
the institutional and curricular factors underlying the weaknesses observed in curricular
pedagogical content knowledge and learning environment management.
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5. Conclusions
In conclusion, the present study made it possible to identify differences in the per-

centages of achievement among students in Initial Teacher Education in PE across the
pedagogical standards assessed by the 2024 NDA, both among the different standards
analyzed and according to university, sex, and administrative dependency. Although the
results show a generally comparable level of performance within the system, the disaggre-
gated analysis made it possible to identify institutional variations that reflect differentiated
training processes. In particular, the highest levels of achievement were concentrated in
standards related to professional ethics, student learning and development, and strate-
gies aimed at achieving deep learning, whereas the lowest levels of performance were
observed in areas associated with pedagogical content knowledge of the curriculum and
the construction of respectful and organized environments. This pattern suggests that
teacher education shows relevant progress in normative and interpretive components of
the teaching profession, but still reveals training-related bottlenecks in key dimensions for
pedagogical mediation and the management of learning in real contexts.

The differences observed according to administrative dependency show a systematic
trend in which private institutions belonging to the G9 achieve, across several standards,
slightly higher mean scores than public universities and private universities not affiliated
with the G9. However, the effect sizes identified are small, so these differences should be
interpreted as gradual variations within a common teacher education framework, rather
than as substantial gaps between types of institutions. Regarding the analysis by sex, per-
formance showed a balanced trend between women and men, with statistically significant
differences being found only in some standards and always with small magnitudes.

Overall, the findings confirm the usefulness of standards-based analysis of the NDA
as a tool for making visible specific strengths and challenges in initial teacher education.
The disaggregation of results makes it possible to identify areas in which it is necessary
to strengthen curricular coherence, the articulation between theory and practice, subject-
specific didactics, and feedback mechanisms. In this sense, the NDA should be understood
as an instrument oriented toward continuous improvement, capable of providing relevant
empirical evidence for processes of institutional self-assessment, curricular redesign, and
quality assurance. From the perspective of educational sustainability, its value lies not only in
measuring performance, but also in strengthening the capacity of teacher education systems to
identify weaknesses, adjust their trajectories, and promote pedagogical responses that are more
coherent, equitable, and sustainable over time. In increasingly diversified higher education
systems, the disaggregated analysis of pedagogical competencies constitutes a relevant means
of understanding more precisely how teacher education performance is configured and how
diagnostic assessment policies can contribute not only to quality assurance, but also to the
social sustainability of teacher education, fostering programs that are more reflective, inclusive,
and capable of responding to the contemporary challenges of school PE.
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