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In the training of Physical Education teachers, the practicum is considered a final stage of the
training. The practicum implies an amalgamation and connection of the different knowledge
acquired at the University and that, when contrasted with the real classroom practice, plays a
fundamental role in the future professional development. The purpose of this study was to design
and validate a questionnaire to measure the Pedagogical Content Knowledge of the Physical
Education teacher trainee in the context of the practicum.

The participants were 146 practicum students of the Bachelor’s degree program in Physical
Education from four Colombian universities (115 men, 31 women, with an average age of 25.7 +
5.2 years). A non-experimental descriptive cross-sectional study was conducted in two phases, the
first one: content validity and the second phase related to the analysis of psychometric properties.

A Content Validity Ratio of .92 was presented, which indicates a very high content validity based on
Lawshe’s model and with a sample of 10 expert judges in the field. In the exploratory factor analysis
by the principal component analysis method and varimax rotation, 7 dimensions were proposed,
with 36 items explaining 66.78 of the total variance of the instrument. The internal consistency was
very satisfactory (a=.9).

The questionnaire provides a valid, trustable, and specific instrument, which allows identifying
the knowledge that a Physical Education practice student has about pedagogy, context, evaluation,
teaching strategies, students, experience, and content. Furthermore, understanding this type of
knowledge is a precondition that can allow improving the curricular designs of Physical Education
degree programs.

pedagogical content knowledge, physical education, practicum, teachers, training, measurement
instrument.

Introduction

critical aspects of teacher training since it has a
great impact on the quality of teachers [8, 9, 10].

From the perspective of teacher training, the
practicum represents the final moment of training.
The practicum has a meaningful value for future
professionals, since it is the first moment where
the future teachers are given a leading role to face
the reality of the classroom in all its complexity
[1, 2, 3]. It is in the practicum when teachers in
training, connect the different knowledge learned
at the University defining their trajectory and
teaching identity, with experiential, disciplinary,
and curricular knowledge that is strongly influenced
by the first professional experience [4, 5, 6]. The
literature states that experiential learning is defined
as the process by which the individual learns to act
directly in a given situation through reflection on
action as a process of knowledge production [7].

The practicum is recognized as one of the most
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The practicum represents a complex experience for
students since it is experienced as an emotionally,
physically, and interpersonally demanding process
with significant consequences on the development
of the teacher in training and their continuance
in the profession [2]. The literature highlights the
need for training programs to take responsibility
for the tension between experience versus the
current demands of teaching and learning, through
the incorporation of activities explicitly directed
toward understanding students’ pedagogical
knowledge through reflection on experience [11,
12, 13, 14, 15].

In the case of practical training in Physical
Education, studies identify the elements that
characterize this period, as well as the need to bring
university classes closer to the school reality [1, 5,1
6]. There is also a diversity of approaches to how
school Physical Education should be organized,
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which leads to a diversity of models and approaches
that future teachers should know and experience.
The discipline has characteristics where the context
of content development is treated in different
spaces than those of the other disciplines, adding to
the complexity of teaching the specific content in
Physical Education [17, 18, 19, 20].

In the field of practicum in Physical Education,
the concept of Pedagogical Content Knowledge
(PCK) is approached, which refers to the interactions
with pedagogical purposes that take place in the
classroom [21, 22, 23]. PCK tests the reflective
action of the future teacher according to the needs
of the students. Didactically, the contents are aimed
at the appropriation of personal, theoretical, or
practical elements by the students, and it is the
teacher’s function to adapt them to the dynamics of
the context [24, 25, 26, 27]. PCK facilitates teachers
and practicums to transpose disciplinary knowledge
into teachable knowledge, so that it can be learned
by their students, choosing the best examples,
analogies, and demonstrations [14, 28].

Authors emphasize the need for initial training
programs in Physical Education to implement
pedagogical mechanisms that encourage trainee
teachers’ awareness of their relationship with their
knowledge. The programs must contribute to the
construction of PCK, through the management
of all the knowledge in real teaching and learning
situations [29, 30, 31]. This is the very heart of PCK,
as it is the teacher who uses different resources,
sources and elements of the context to integrate
the background knowledge to be taught in a
understandable way to the students [23].

PCK is directly influenced by the previous life,
school, sport, academic (in the context of university
training), and professional experiences to which
trainee teachers of Physical Education have been
and are subjected [30, 32, 33]. In initial training
programs in Physical Education, environments
conducive to the development of PCK can be
designed based on the consideration of, for
example, the place where pedagogical practices will
be developed, the characteristics and number of
students, etc. [1, 5, 16, 34]. Based on the propositions
of authors [35, 36, 37], some inferences can be made
about the probable tasks performed by the PCK in
teaching practices, such as (i) receiving, through
reflections, information from dilemmas that arise
in teaching and learning situations; (ii) summoning
knowledge in the knowledge base; (ii) interacting
this knowledge and information; (iv) establishing
action strategies; (v) intervening in the problematic
situation; (vi) evaluating its results, and (vii) filing
the new knowledge in the knowledge base.

Itis generally accepted that PCKis constructed by
managing the relationship between the knowledge
base and the teaching and learning situation to
make content knowledge understandable and

teachable for learners [20, 25, 26, 38]. However, some
questions emerge regarding how PCK performs each
of its different functions and enables the interaction
between the knowledge base and the teaching and
learning scenario. In Physical Education teaching,
declarative knowledge, for example, refers to
disciplinary, formal, and informational knowledge,
such as that developed by biomechanics, physiology,
motor learning theories or human development,
and sports training theory [5, 32, 33]. This is what
Shulman [21, 23] calls content or subject matter
knowledge.

It is precisely this new knowledge that can be
taught. Therefore, the future Physical Education
teacher begins to demonstrate the improvement of
his PCK and his competence to make his knowledge,
related to the content, teachable and understandable
to his students.

For all the above, the purpose of this study was
to design and validate a questionnaire to measure
the PCK, in the Physical Education teacher trainee
in the context of the practicum.

Materials and Methods

Participants.

146 subjects (n) out of 206 (N) participated, and
the study sample was stratified probabilistic [39],
with areliability of 95% (Z=1.96), an error of 5%, and
a probability (p) of 50%. All were practicum students
of the Bachelor’s degree program in Physical
Education from four Colombian universities, during
the first semester of 2022. They were 78.8% male
and 21.2% female, with an average age of 25.7 + 5.2
years. Most of them are located in the ninth semester
(37. 0%); and they perform their school practice
predominantly in the basic primary education cycle
(46.6%), followed by basic secondary (29.5%). The
project was approved by the bioethics committee
of the University of San Buenaventura-Medellin
N°14-12-2021. The research was conducted by the
Resolution 8430 of 1993 of the Ministry of Health
of Colombia [40] and the declaration of Helsinki for
research on human beings [41].

Research Design.

A descriptive non-experimental cross-sectional
descriptive study was conducted [42]. Initially,
content validity was carried out, consisting of a
documentary review of studies and publications in
specialized databases (Dialnet, EBSCO, Scopus, and
Redalyc); from this review, the items of the initial
questionnaire were established. Afterward, an
expert judgment was carried out to guarantee the
quality and adequacy of the items and dimensions
[43] with the participation of 10 judges: two
Chilean, one Spanish, and seven Colombian, all of
them PhDs, teachers, and researchers. Finally, a
pilot test of the questionnaire was carried out with
21 practicum students to check the structure of the
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survey, and the functionality of the data collection
procedures and to identify possible problems with
the wording of the items [44]. After the pilot test, no
changes were made and the participants were able
to complete the questionnaire in approximately 15
minutes.

For the analysis of psychometric properties, the
selected students signed the informed consent form,
which indicated that participation was voluntary
and that they could retire at any time during the
study. The students filled out the questionnaire
during the internship advisories.

Statistical Analysis.

For the analysis of content validity, the Lawshe
model [45] was used, the reference value for a sample
of 10 judges and an alpha of .05 was .62 or higher.

The Statistical Package for the Social Sciences
(SPSS v.24) was used to perform the analysis.
The Kaiser-Meier-Olkin (KMO) sample adequacy
statistic (KMO) was applied the reference value
to be considered as good was >.6 [46]. In Bartlett’s
test of sphericity was p <.05 [47], to determine
the possibility of generating a multidimensional
instrument. An exploratory analysis was performed
and principal component analysis (PCA) was used as
an extraction method, based on a varimax rotation.
The internal consistency and reliability analysis was
done through Cronbach’s alpha, for each dimension
and the questionnaire as a whole (a>.7) [48].

Results

In the first stage, 49 articles derived from an
exploratory systematic review [48] were reviewed
to determine the content validity, from which
the initial items (43) were determined and which
constituted the structure of the initial questionnaire.
This initial version was evaluated by 10 experts on
the subject, of the 43 items proposed, 5 of them
obtained a score of less than .62 in the Content
Validity Ratio (CVR) (Items: 14,15,25,35,37), which
is why they were excluded. The other 38 items were
rated as necessary, presenting CVR values between
.7 and 1.0. The instrument presented a Content
Validity Ratio of .92, a result that indicates a very
high content validity [49], in other words, there is a
high degree of consensus among the judges.

To determine the possibility of proposing a
multidimensional instrument, the Kaiser-Meyer-
Olkin (KMO) sample adequacy test was applied and
its result was .883, which indicates a remarkable fit
of the data [50]. Bartlett’s test of sphericity has a
significance value of .000, which indicates that a
multifactorial analysis can be performed [51].

For construct validity, a principal component
analysis (PCA) and varimax rotation were performed,
where 8 factors are extracted, however, one item
does not charge in any of the dimensions and the
other only one in dimension number 8, therefore,
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they are removed from the questionnaire. We
proceed again to perform the exploratory analysis
with the remaining 36 items and at the end, 7
dimensions are proposed that explain a 66. 780 of
the total variance of the instrument, the result can
be observed in Table 1.

Table 1. Factor analysis

Initial Eigenvalues

Factor
Total % of Variance Cumulated %

1 14.249 39.580 39.580
2 2.456 6.822 46.402
3 1.794 4.983 51.385
4 1.611 4.476 55.861
5 1.272 3.534 59.394
6 1.212 3.368 62.762
7 1.087 3.018 66.780

Regarding the matrix of rotating components
(see Table 2), the first factor contains twelve
items related to the knowledge and pedagogical
application that the teacher in training should have
of his or her discipline. Factor 2 groups six items
that reference what should be known about the
context and everything related to it. Factor 3 loaded
three items related to knowledge of assessment
(co-assessment, self- assessment, and hetero-
assessment). Factor 4 groups five items associated
with teaching strategies, especially mentioning
games and sports. Factor 5 has five items that refer
to the knowledge of students in terms of their
characteristics and requirements. Factor 6 has three
items that refer to experiential knowledge, from
the reflection and dialogue of knowledge that takes
place in the practicum. Finally, factor 7 groups three
items that refer to the knowledge of procedural,
attitudinal, and transversal contents.

When establishing the reliability of the
questionnaire it presented a value of .952 in
Cronbach’s alpha model, which indicates a very good
internal consistency [52]. For each of the dimensions
Cronbach’s alpha had a satisfactory rating [53]
(see Table 3): pedagogical knowledge of Physical
Education (a=.909); Knowledge of context (a=.829);
Knowledge of assessment (o= .882); Knowledge of
teaching strategies (a=.848); Knowledge of students
(a= .825); Experiential knowledge (a= . 710); and
Content knowledge (o= .741). When establishing
the relevance of each of the items by eliminating
any of them, the value of Cronbach’s alpha does
not improve the internal consistency of the total
dimension, so the items that compose each of them
are preserved.
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Table 2. Matrix of rotated components of the factorial analysis

ftem M SD F1 F2 F3 F4 F5 F6 F7

1 3.507 7071 .781

2 3.678 .6207 .683

3 3.589 .6504 .675

4 3.445 7147 .626

5 3.336 .7815 .623

6 3.61 .6365 .613

7 3.507 9487 .596

8 3.144 9321 .59

9 3.486 .6971 .539

10 3.425 7224 495

11 3.5 .6873 494

12 3.349 .8436 466

13 3.384 7725 732

14 3.295 .7805 725

15 3.466 7716 .638

16 3.377 7441 .637

17 3.315 9667 .606

18 3.377 .9032 .534

19 2.986 1.1325 .815

20 3.116 1.1357 814

21 2.932 1.1426 755

22 3.219 1.0272 .832

23 3.418 .8201 821

24 3.445 .8224 .664

25 3.747 .5967 463

26 3.281 .869 737

27 3.301 .8083 .59

28 3.384 .8571 .493

29 3.514 6771 434

30 3.411 .8442 417

31 3.26 9326 .789

32 3.253 1.0879 .623

33 3.521 .7068 442

34 3.37 7792 .626

35 3.185 .8789 .531

36 3.116 .8984 458
Discussion PE is a subject that is approached very differently

The purpose of this study was to design
and provide initial evidence of the validity and
reliability of a tool to identify PCK in the Physical
Education (PE) trainee teacher in the context of the
practicum. The PCK is of vital importance given
that it represents the knowledge that teachers use
in the teaching process, distinguishing the teacher
of a designated subject from a subject specialist [54].

from other subjects [55], also in the practicum is
where the teacher in training is fully immersed in
the reality of the school [56]. As referred to by Kim
[19], little research has been conducted to examine
how the PCK of trainee teachers of EF develops,
therefore it is necessary to unravel those initial
levels, which reveal their understanding of the
content, the students, and the context before they
leave their training programs.
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Table 3. Questionnaire reliability statistics (Cronbach’s Alpha)

{leha Cronbach’s
. . if the
Dimension Items item is alpha of
dimension
removed

1.1 consider the interaction between students as an important element in 901

the assessment of the class. ’

2. The activities that I implement in the central part of the class are aimed 398

at achieving the purpose of the class. ’

3. I make corrections when actions and/or activities are not properly 900

executed by students. ’

4.1 take into account individual-type performance in class assessment. .903

5.1 assess the procedures and actions performed by students in the 399

classroom :
Pedagogical . . . .
knowledge 6.1 determine actions from less to more complex in the activities I develop 903
of Physical in class. 909
Education. 7 1 ap5r0ach the concepts of healthy habits and health as an important 911

component of the class. ’

8.1 assess or consider at the end of the period, what I found in the input 902

behavior. )

9.1 propose motor actions for students to solve by themselves. .904

10. I provide feedback on the activities and contents worked on in class. .901

11. T use different didactic strategies for the approach of the contents. .900

12. The assessment I perform corresponds to the purposes and contents of 902

the class. )

13. I improve my teaching practice by applying elements gathered from 785

Physical Education literature. )

14. 1 improve my teaching practice by applying elements of pedagogical 791

literature. '

15. T use the return to calm and rest activities in the didactic approach of 806
Knowledge the class. 229
of context 16. I consider the differences of the students in the group as a central

. .802

element when developing the class.

17.1 consult my advisor about actions I need to implement in my 815

pedagogical practice. ’

18. 1 consult my cooperator about actions I need to implement in my 313

pedagogical practice. ’

19.Iinclude the co-assessment .832
Knowledge
of 20.Tinclude the self-assessment 817 .882
assessment .

21.Tinclude the hetero-assessment .872

22. 1 use sports as part of the content area. .801
Knowledge 23.1 consider that sport and its different manifestations are a method for 769
of teaching approaching the classroom. ’ 848
strategies 24. 1 use leisure, recreation and free time as part of the contents of the area. .790

25.1 consider the game to be an important means of approaching the class. .852
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Table 3 (continued)

Alpha Cronbach’s
. . if the
Dimension Items . . alpha of
item is . .
dimension
removed
26.1recognize for each level and grade level, the contents that should 749
guide the class. '
27.1recognize at each level and grade level, the purposes that should guide 761
the class. )
28.1 listen to the recommendations, needs and expectations of the students
Student regarding the class and adapt them based on the possibilities of action 319 825
knowledge according to the planning, purposes and contents according to the grade ) )
level.
29.1plan actions in the area according to the age and characteristics of the 319
students. )
30. What I address in class is consistent with the comprehensive plan of the
. - .790
Physical Education area.
31.1 dialogue with teachers who are part of the educational institution
. . - - .545
about actions that can improve my pedagogical practice.
Experiential 32. Dialogue with other practitioners about what develops in the .710
knowledge ) . .645
pedagogical practice.
33.1record and reflect on what I do in class. .660
34. Development of attitudinal contents in the classroom .589
Content 35. Development of conceptual contents within the class. .696
knowledge . 741
36.1 approach in a complementary way transversal contents through 684

actions and activities of the class.

Total questionnaire.952

This is the first study of this type that
investigates the PCK of teachers in training in a
Bachelor’s degree program in Physical Education in
Colombia. This subject has been of great interest,
but in subjects such as Biology [57], Physics [58],
Mathematics [59], Chemistry [60], among others.
Thus, it becomes a study that serves as a starting
point to lay the foundations and pave a route
toward the improvement of the formative processes
and curricular structures of the Bachelor’s degree
programs in FE.

The starting point for the design was a
documentary analysis, which focused on PCK and
the review of models such as Gess-Newsome and
Carlson [61]; Gess-Newsome and Lederman [62];
Grossman [63], to name a few. However, emphasis
was placed on studies that designed and validated
instruments that measured the PCK construct in
the area of Physical Education, such as that of
Almonacid-Fierro et al. [64], which was developed
for practicing teachers in Chile, and that of Meier
[65] constructed for teachers in training in Germany.
Subsequently, the expert panel methodology was
used, and their comments from different approaches
and perspectives enhanced the instrument [66], also

was important because they pointed out that most

of the items constructed are clear, concise, and

relevant, which highlights the content validity [65].

The exploratory analysis by the principal
components method and varimax rotation this had
satisfactory results, as do other instruments in the
area [64, 67, 68]. The items loaded on seven factors
that account for the PCK construct:

» the first is Pedagogical Knowledge of Physical
Education, a component that refers to the
teacher’s understanding of the subject, of the
selection and sequencing of tasks, which he/she
can use to teach [69, 70, 71, 72];

» the second is Knowledge of the context, which
includes listening to the perceptions of teachers
who are more experienced and have been in
school longer and the adaptation of an evidence-
based practice to the different educational
contexts in which they are [30];

« then there is the Knowledge of assessment with
a determining characteristic in the formative
during the process [73];

« on the other hand there is the Knowledge of
teaching strategies, which highlights the ways
of making something understandable to others
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[65];

« then the Knowledge of students, which
includes knowledge of their developmental
characteristics, the characteristics of their
culture [30];

+ there is also Experiential Knowledge, where the
reflection made by the teacher in training is an
essential input for the articulation of strategies
relevant to the context and becomes a guarantor
for the construction of PCK [74];

* and finally, Content Knowledge, refers to how
content is developed and presented, it can be
seen in the decisions a teacher makes about
what and when to teach specific content [75].

Conclusions

The present study provided evidence of the
validity and reliability of the questionnaire to assess
PCK in Colombian Physical Education students in
the practicum. The PCK is a key component in the
competence of a teacher and the process of unveiling
in terms of a particular field what considerations,
competencies, and skills a future teacher should
possess to face his or her pedagogical work.

The questionnaire seems to have the potential
to identify the knowledge that, about pedagogy,
context, assessment, teaching strategies, students,

experiential, and content, a student who is training
to be an EF teacher has. Understanding this type
of knowledge is a precondition for laying the
foundations and paving a path for the improvement
of the training processes and curricular structures of
the Bachelor’s degree programs in PE.

Despite the importance of PCK, in Colombia, the
subject is still incipient in the area of PE. Therefore,
one of the most relevant aspects of this study is the
development of a valid and reliable instrument to
evaluate PCK in students in training, specifically in
the practicum.

It is important to note that this study is an initial
validation of the questionnaire ina group of students,
at a certain time and with particular characteristics.
Therefore, further studies considering other
samples, cultures, and languages are recommended.
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